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PREFACE. 


This  is  a  revised  edition — newly  arranged  and  remodelled  throaghont — of  a  work 
that  has  now  been  in  eirenlation  many  years  and  which  has  been  received  by 
Navigators  with  considerable  approbation :  it  embraces  in  as  brief  a  compass  as 
possible  aU  that  relates  to  the  PHYSICAL  aEOGHAPHY  and  METEOBOLOGY 
of  the  NORTH  ATLANTIC,  together  with  SAILING  DIRECTIONS  for  the 
principal  PORTS  and  HARBOURS  of  that  part  of  the  Ocean. 

More  than  ordinary  care  has  been  bestowed  on  this  edition  in  obtaining  the  latest 
information,  to  the  day  of  issuing  from  the  press,  on  all  subjects  connected  with 
the  NAVIGATION  OF  THE  NORTH  ATLANTIC  so  as  to  render  it  as  a 
DIRECTORY  as  complete  as  possible ;  and  a  copious  Index  will  aid  the  Navigator 
in  referring  to  any  special  subject  respecting  which  he  is  desirous  of  acquiring  a 
knowledge.  To  epitomize  the  contents  it  may  be  briefly  stated  that  the  work 
comprises  full  particulars  as  to  the  Wind  and  Weather,  Currents  and  Tides  of  all 
parts  of  the  North  Atlantic  ;  general  Remarks  on  the  Variation  of  the  Compass, 
on  Deep  Sea  Soimdings,  &c.,  and  a  List  of  all  the  Rocks  and  Shoals  that  have,  at 
various  times,  been  reported ;  ample  Instructions  are  given  respecting  the  Making 
of  Passages  from  Port  to  Port,  tc^ether  with  Directions  for  Approaching  and 
Departing  from  Harbours  and  Roadsteads,  and  on  the  character  of  the  Anchorages ; 
valuable  notes  on  Tropical  and  Extra-Tropical  Hurricanes  and  Storms,  and 
observations  on  the  use  of  Meteorological  Instruments  at  Sea,  &c.  &c.  These 
subjects  embrace  a  wide  scope,  but  with  all  of  them  the  Seaman  should  be  more 
or  less  acquainted,  in  order  profitably  to  exercise  his  professional  duties. 

This  Work,  together  with  its  Companion  on  the  South  Atlantio,  constitutes 
a  COMPLETE  ATLANTIC  DIRECTORY. 


N«B. — Tbb  Bearings  and  Goubses   abe  bt  Compass,  i.e.  Magnetic,  unless 
exfbbssed  to  the  oontbabt. 

The  Distanobs  abe  given  in  the  Natttioal  (ob  Geogbaphical)  bole. 
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PART    I. 


THE 


PHYSICAL   GEOGRAPHY   &   METEOROLOGY 


NORTH   ATLANTIC. 


CHAPTER  I. 

Bbibf  Notsb  on  thx  Phtbioaii  Gboorapht  of  the  tbbze  Oceans  : — Relative  Extent  of 
Land  and  Water — The  Oceans — Subordinate  Seas — The  Shores  of  the  Continents — 
Islands — Composition  and  Specific  Gravity  of  Sea  Water — Temperature,  of  the  Ocean 
— ^Artificial  Bonndaries  of  the  Ocean — The  Sorfoce  of  the  Atlantic — The  North  Atlantic. 

1.  B«iatiT«  azt«at  of  &uftd  aad  WsUr. — The  superficial  area  of  oar  earth 
is  estimated  at  196}  millions  of  square  statute  miles.  Of  this  extent  of  surface, 
probably  not  more  than  51  millions  is  land — making  allowance  for  the  unknown 
tracts  within  the  limits  of  the  Polar  regions ; — and  the  remaining  portion  of  146} 
millions  may  be  assigned  to  the  water.  This  preponderance  of  water  over  land 
can  be  readily  seen,  whether  the  globe  is  divided  into  two  hemispheres  by  the 
equator,  or  longitudinally  on  the  meridian  of  Teneriffe ;  but  the  large  excess  of 
the  aquatic  over  the  terrestrial  element  is  in  no  instance  so  well  displayed  as 
when  the  globe  is  out  into  two  hemispheres  by  a  plane  perpendicular,  not  to  the 
axis  of  rotation,  but  to  the  diameter  pasong  from  a  point  near  the  Land's  End 
(Cornwall)  to  its  antipodes ;  if  charts  of  two  hemispheres  be  projected  on  the 
horizon  of  these  points — ^that  in  which  England  occupies  the  centre  will  contain 
the  continental  masses  (Asia,  Europe,  Africa,  North  America,  and  nearly  all 
South  America),  together  with  a  considerable  surfiBtce  of  water, — ^while  the  other 
will  be  nearly  all  water,  with  the  exception  of  Australia,  the  narrow  extremity  of 
South  America,  the  Eastern  Archipelago,  and  scattered  groups  of  islands  ;  one 


2  THE  OCEANS. 

is  the  continental  or  land  hemisphere,  the  other  is  the  oceanic  or  water 
hemisphere. 

According  to  a  rongh  approximation,  it  is  only  between  80''  N.  lat.  and  the 
Pole  that  the  land  occupies  a  space  about  equal  to  that  of  the  sea ;  between 
80°  S.  lat.  and  the  Antarctic  circle  it  does  not  occupy  one-sixteenth  of  that  zone ; 
while  on  the  line  of  the  equator,  fiye-sixths  of  the  circumference  is  water.  It 
may  also  be  remarked  that  there  is  a  great  excess  of  land  in  the  northern  hemi- 
sphere compared  with  the  southern — in  the  ratio  of  11  to  4 — and  to  this  may  be 
attributed  the  &ct  that  only  one-twenty-seventh  of  the  existing  land  has  land 
diametrically  opposite  to  it  in  the  other  hemisphere. 

9.  Tiie  oeeans. — ^Next  to  its  immense  expanse,  the  most  remarkable  feature 
connected  with  the  water  is  its  continuity ;  it  is,  in  fact,  one  undivided  Ocean, 
completely  encircling  the  land,  and  penetrating  into  every  large  portion  of  it, 
defining  by  its  outline  the  permanent  elliptical  figure  of  the  earth,  and  furnishing 
a  fixed  mean  level  from  which  to  measure  the  height  of  the  land  rising  irregularly 
firom  out  of  its  depths.  The  land,  however,  is  grouped  into  two  principal  masses, 
each  of  which  differs  in  contour  and  in  direction :  the  New  World  stretches  firom 
north  to  south — the  Old  World  firom  east  to  west,  in  its  greatest  extension ;  added 
to  which,  the  latter  is  also  terminated  meridionally  by  land  projected  towards  the 
south  firom  the  two  extremes,  viz.,  Africa  on  the  western  side,  and  the  singular 
prolongation  of  eastern  Asia,  by  a  chain  of  large  islands,  to  the  Australian  conti- 
nent. Thus,  the  continents,  by  their  horizontal  form,  determine  the  outlines  of 
the  great  oceanic  basins  ;  the  indentations  of  their  coasts  determine  the  figure  of 
the  border  of  the  Oceans ;  and  the  islands,  by  their  position,  and  by  their  less  or 
greater  firequdncy,  give  what  else  is  wanting  to  complete  the  outline. 

The  two  great  oceanic  basins — the  Pacific  and  Atlantic — correspond  to  the  two 
worlds  they  separate ;  and  viewed  in  this  light,  the  Indian  may  be  regarded  as  an 
arm  of  the  Pacific,  firom  which  it  is  only  partially  detached  by  the  group  of  islands 
known  as  the  Indian  Archipelago ;  but  nevertheless,  it  has  many  special  charac- 
teristics. The  frozen  Oceans  are  alike  in  climate,  but  have  this  difierence — ^that 
while  the  Northern  or  Arctic  has  some  resemblance  to  an  inland  polar  basin,  the 
great  Southern  Sea  is  less  an  ocean  by  itself  than  a  common  reservoir,  firom  which 
issue,  so  to  speak,  all  the  seas  of  the  globe,  to  make  their  way  amongst  the  lands. 

The  Pacific  Ocean  is  in  form  a  rude  oval,  wide  open  to  the  south,  the  sides  of 
which  go  on  approaching  each  other  towards  the  north,  so  as  to  leave  between 
America  and  Asia  only  the  narrow  passage  of  Behring's  Straits,  by  which  it 
communicates  with  the  Arctic  seas.  The  contour  of  the  Atlantic  is  that  of  an 
elongated  valley,  the  projections  of  the  one  side  singularly  corresponding  with 
recesses  on  the  other ;  it  is  of  somewhat  zigzag  form,  and  widely  open  both 
to  the  north  and  to  the  south.  The  Indian  Ocean  has  nearly  the  form  of  a 
triangle,  the  vertex  of  which  is  turned  towards  the  north ;  but  it  is  there  broken 
by  the  peninsula  of  Hindostan,  which  has  the  effect  of  producing  two  deep  and 
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nearly  symmeirical  indentationB ;  again,  as  compared  with  the  Pacific  and  Atlantic, 
it  b  only  half  an  ocean. 

Thnd,  each  of  the  three  Oceans  has  a  form  peculiar  to  itself;  and  while  as  a 
general  feature,  their  waters  freely  intermingle  towards  the  south,  nothing  is  more 
remarkable  than  their  complete  separation  within  intertropical  regions,  by  the 
Isthmuses  of  Darien  and  Suez — ^two  effectual  barriers  to  all  direct  and  continuous 
equatorial  circulation.  The  moyement  of  the  warmer  waters  of  the  globe  is  thus 
necessarily  toward  the  north  and  south,  spreading  their  vivifying  influence  far  and 
wide,  and  preventing  too  great  an  accumulation  of  ice  within  the  polar  basins. 

8.  0abordiaat«  b—m. — ^Each  of  the  three  principal  Oceans  differs,  also,  to  a 
certain  extent,  in  the  character  of  the  subordinate  seas  which  fringe  their 
borders.  On  the  western  side  of  the  Pacific  there  are  no  less  than  five 
considerable  land-locked  or  closed  seas  formed  by  a  singular  system  of  peninsulas 
projected  meridionally  from  the  eastern  coast  of  Asia,  and  prolonged  by  an  equally 
singular  system  of  volcanic  islands,  presenting  a  broken  barrier  between  the 
enclosed  area  of  water  and  the  main  Ocean ;  they  are  the  Sea  of  Behring,  formed 
by  the  peninsula  of  Ounalashka  and  the  chain  of  the  Aleutian  Islands  ;  the  Sea 
of  Okotsk,  enclosed  by  the  peninsula  of  Eamtchatka  and  the  series  of  the  Eurile 
Islands ;  the  Sea  of  Japan,  shut  in  by  the  island-chain  of  the  samq  name ;  the 
Yellow  Sea  and  its  southern  extension,  locked  by  the  Korea  and  the  island-grpups 
of  Linschoten,  Lu-Chu,  and  Meiaco-sima;  and  the  China  Sea,  enclosed  by 
Formosa,  the  Philippines,  Borneo,  and  the  peninsulas  of  Cambodia  and  Malaya. 
On  the  eastern  side  of  the  Pacific,  the  only  considerable  indentation  of  the  coast 
is  the  Gulf  of  Califoroia. 

The  Indian  Ocean  has  the  Bay  of  Bengal  and  the  Arabian  Sea ;  besides  which 
it  pushes  into  the  interior  two  inland  seas,  the  Persian  Gnlf  and  the  Bed  Sea, 
which  partially  detach  the  peninsula  of  Arabia  from  the  Asiatic  continent.  These 
seas,  without  any  northern  outlet,  impress  on  the  Indian  Ocean  its  distinguishing 
features. 

The  Atlantic  Ocean  is  especially  characterized  by  its  inlafid  seas,  which 
advance  fax  into  the  lands  of  both  the  Old  World  and  the  New.  On  the 
European  side,  there  are  the  Baltic,  and  the  Mediterranean  with  its  three  distinct 
basins — the  Eastern,  the  Western,  and  the  Black  Sea  ;  on  the  American  side  are 
the  great  bays  of  Hudson  and  Baffin — the  latter  communicating  with  the  Polar 
Seas  by  a  labyrinth  of  intricate  and  ice-encumbered  passages.  In  addition  to 
these,  land-locked  seas  are  not  wanting;  on  the  western  side  of  this  Ocean,  there 
are  the  deep  indentations  of  the  Gulf  of  Mexico  and  the  Caribbean  Sea,  enclosed 
by  the  peninsula  of  Florida  and  the  chain  of  the  West  Indian  Islands ;  and  the 
Gulf  of  St.  Lawrence,  locked  by  the  peninsula  of  Nova  Scotia  and  the  island  of  New- 
foundland ;  and  the  basin  of  the  North  Sea  on  the  eastern  side.  Nor  must  the 
widely  open  gulfis  of  Guinea  and  Biscay  be  omitted  from  the  catalogue.    It  is  this 

diversity  of  indentation — this  blending,  as  it  were,  of  the  waters  with  the  lands, 
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-vtach  impresses  on  the  Atlantic  its  indiyidnality — ^making  it  the  most  maritime 
of  the  Oceans,  as  the  Pacific  may  be  regarded  as  the  most  truly  oceanic. 

4.  Tbe  Bbores  of  tbe  Continaato. — This  sketch  would  be  incomplete  with- 
out a  glance  at  the  important  differences  which  the  Continents  present  with 
regard  to  the  contour  of  their  coasts,  and  the  less  or  greater  extent  of  the  line  of 
their  shores — differences  exercising  a  most  signiffoent  bearing  on  the  commerce 
and  civilization  of  nations.  The  Ocean  is  the  grand  highway  of  the  world ;  and 
Conmierce,  whose  business  is  helping  the  peoples  to  reciprocate  their  wealth — 
mental  as  well  as  material — ^is  developed  in  proportion  to  the  greater  or  smaller 
number  and  size  of  the  inflections  of  the  coast — its  peninsulas,  gulfis,  and  inland 
seas — ^the  convenience  of  harbours,  and  river-mouths,  and  their  accessibility  at  all 
seasons.  It  should  follow,  then,  that  the  region  in  which  commercial  enterprise 
is  most  active,  must  be  that  where  there  is  the  greatest  extent  of  coast-line  in 
comparison  with  its  superficial  area.  Considered  under  this  aspect,  the  three 
Continents  of  the  Old  World  form  a  striking  contrast. 

Europe  is  the  most  varied  in  its  contour ;  its  principal  mass  b  deeply  cut  in 
all  parts  by  the  ocean  and  by  inland  seas,  and  seems  almost  on  the  point  of 
resolving  itself  into  peninsulas,  which  repeat  themselves  to  infinity,  and  are 
characteristic  of  the  entire  continent.  With  an  area  of  2,688,000  square 
geographical  miles,  the  line  of  its  shores  is  extended  to  25,600  miles,  being  at 
the  average  rate  of  a  mile  of  coast  for  every  105  square  miles  of  surfiice — an 
enormous  proportion  compared  with  its  small  size — and  of  which  only  8000  miles 
is  difficult  of  access. 

Of  all  the  continents,  Africa  is  the  least  diversified  in  its  form ;  its  mass  is 
concentrated  on  itself;  no  important  peninsula  is  projected  firom  it,  nor  does  it 
anywhere  let  into  its  bosom  the  waters  of  the  ocean;  it  is  singularly  destitute 'of 
good  harbours ;  and  of  its  largest  rivers,  some  are  barred,  and  others  pestiferous. 
The  extension  of  the  line  of  its  coasts  is  only  16,000  miles  for  a  sur&ce  of 
8,720,000  miles  (1  to  529.)  Thus  the  coast-line  of  Africa  is  9500  miles  less, 
while  its  area  is  three  times  greater  than  that  of  Europe. 

Asia,  bathed  on  three  sides  by  the  ocean,  is  especially  rich  in  peninsulas  on  its 
eastern  and  southern  coasts,  and  whole  countries  are  pushed  into  the  waters ; 
nevertheless,  the  extent  of  this  continent  is  such  that,  in  spite  of  the  depth  of 
the  indentations,  there  remains  at  the  centre  a  great  mass  of  undivided  land 
commanding  the  maritime  regions.  Asia,  with  14,128,000  miles  of  surface,  is 
indebted  to  its  configuration  for  a  line  of  coast  of  40,500  miles  (1  to  802),  but 
nearly  a  fourth  part  of  it  is  arctic  and  all  but  inaccessible. 

Thus  it  appears  that  the  ratio  of  the  number  of  linear  miles  in  the  coast-line, 
to  the  number  of  square  miles  in  the  extent  of  surfiEUse,  is  105  for  Europe,  529 
for  Africa,  and  802  for  Asia, —  a  proportion  greatiy  favourable  to  Europe. 
Africa  is  the  most  simple  in  its  contour,  and  is  closed  to  the  ocean ;  it  is  a  body 
without  members — a  tree  without  branches.     Asia  is   a  mighty  trunk,  the 
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members  of  which  make  only  a  fifth  of  its  mass,  and  it  opens  only  its  margins  to 
the  ocean.  In  Europe  the  members  oyermle  the  body,  the  branches  cover  the 
trunk,  the  peninsulas  constitnte  almost  a  third  of  its  entire  surface ;  this  conti- 
nent deeply  penetrated  by  the  ocean,  is  thereby  the  richest  in  the  variety  of  its 
districts,  the  most  accessible  for  foreign  connexions,  at  the  same  time  that  it  is 
the  most  individualized.  The  child  of  the  east  has  become  the  man  of  the  west ; 
he  has  beamed  to  subdue  nature  by  intelligence,  and  marches  to  the  conquest  of 
the  world  less  by  arms  than  by  commerce  and  civilization. 

The  same  contrasts  are  repeated,  though  less  decidedly,  in  America — the 
northern  portion  of  which  is  much  more  indented  than  the  southern.  North 
America  has  a  coast  line  of  88,000  miles  to  an  area  of  5,472,000  miles  (1  to 
166) :  the  western  coast  is  the  least  broken ;  but  on  the  Polar  seas  it  consists  of 
a  labyrinth  of  bays  and  creeks,  so  that  nearly  a  third  of  its  coast-line  is  arctic  and 
comparatively  useless.  The  configuration  of  South  America  resembles  that  of 
Africa  in  the  uniformity  of  its  contours — it  is  only  broken  to  the  south  and 
south-west,  where  the  intricate  fiords  and  sounds  of  Tierra  del  Fuego  and  Chile 
receive  the  full  force  of  the  antarctic  current.  On  the  east  and  north-east, 
however,  it  is  remarkable  for  its  vast  river-systems,  unexampled  except  in  North 
America  and  Eastern  Asia  ;  these  rivers  fertilize  the  countries  they  traverse,  and 
in  the  future,  will  become  the  highways  of  commerce  into  the  interior.  South 
America  presents  a  coast-line  of  19,400  miles  to  a  surfiEu^e  of  5,186,000 
miles  (1   to  266). 

Australia,  in  the  length  of  the  line  of  its  shores,  has  9,500  miles  to  an  area  of 
2,208,000  miles  (1  to  238) ;  but  a  seventh  part  of  its  coast  can  only  be  approached 
through  the  narrow  and  dangerous  channels  (occurring  but  at  rare  intervals)  of 
that  enormous  coral  formation  known  as  the  Great  Barrier  Beef.* 

5.  zsiandfl. — ^Finally,  the  islands  constitute  one  of  the  most  interesting  char- 
acteristics of  the  oceans.  They  have  been  classified  according  to  peculiarities 
which  appear  to  be  more  or  less  connected  with  the  causes  of  their  formation. 
The  continental  islands — either  elongated,  round,  or  elliptical,  and  frequently 
found  in  series  or  line  with  each  other — show  by  their  proximity,  their  geological 
character,  and  their  forming  a  line  or  being  parallel  with  the  mountain  chains  of 
the  main  land,  that  they  are  evidently  connected  with  the  continents.  On  the 
other  hand,  the  pelagic  or  oceanic  islands,  very  distinct  in  origin  and  in  their 
elevation  above  the  waters — dispersed  singly  or  in  groups,  at  a  distance  from  the 
continents — generally  of  small  dimensions  and  with  a  tendency  to  assume  a 
circular  form — ore  either  volcanic  or  of  coral  formation. 

The  Pacific  Ocean  is  richest  in  islands  of  both  kinds — ^too  many  to  enumerate 
in  this  place :  as  a  contrast,  the  Indian  Ocean  is  scanty  in  both — Madagascar  and 


*  The  ratios  giren  above  differ  considerably  from  those  heretofore  published;  they  have 
been  obtained  by  combining  actnal  sorreys  with  measurements  of  the  rode  outline  of  maps  where 
no  survey  has  been  made.     They  arc  therefore  more  accurate  than  the  ratios  h' 
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Ceylon  representing  the  continental  islands — ^while   Mauritius  and  Rennioni 
together  with  a  few  yolcanio  and  coral  islands,  represent  the  pelagic. 

The  Atlantic  Ocean  possesses,  in  the  Antilles,  Newfoundland,  the  Falldands,  the 
British  Isles,  and  the  islands  of  the  Mediterranean,  continental  islands  and  archi- 
pelagos of  great  importance ;  hut  the  pelagic  islands  are  poorly  represented  there 
hy  the  groups  of  the  Azores,  the  Canaries,  and  the  Cape  Yerdes,  together  with 
Madeira,  St.  Helena,  Ascension,  and  a  few  others  widely  scistttered  in 
its  southern  portion.* 

6.  compoaittoB  and  8p«ciflo  <9raTity  of  8mi  n^atar, — ^Pure  water  is  com- 
posed of  two  volumes  of  hydrogen  united  with  one  yolume  of  oaaygen — two  gases 
which  play  an  important  part  in  the  economy  of  nature,  entering  into  combination 
with  eyerything  we  see,  feel,  and  taste.  Sea  water,!  in  addition  to  t&ese,  contains 
salt  in  the  ratio  of  8^  per  cent  of  its  weight,  together  with  bromine,  iodine,  copper, 
silyer,  and,  in  yery  minute  quantities,  portions  of  whatever  is  soluble — ^for  water 
being  a  universal  solvent,  dissolves,  more  or  less,  all  earths,  salts,  acids, 
and  metals.  On  the  exceedingly  small  percentage  (less  than  two-tenths)  of  sulphate 
and  carbonate  of  lime,  and  of  silica,  depends  the  existence  of  the  immense  variety 
and  numbers  of  moUusca,  corals,  and  infusoria  with  which  the  ocean  abounds — 
those  substances  composing  either  their  external  shell  or  internal  structure. 
Slight  differences  in  the  constituents  of  the  ocean  depend  on  local  circumstances. 
Deep  seas  are  generally  more  saline  than  those  that  are  shaUow.  The  saltness 
of  inland  seas  varies  according  to  the  quantity  of  fresh  water  they  receive  and 
the  amount  of  evaporation.  The  amount  of  salt  in  the  sur&ce  waters  frequently 
differs  in  the  different  seasons — and  in  the  Polar  regions  it  varies  from  the 
melting  of  the  ice  and  snow.  At  the  mouths  of  great  rivers,  especially  during 
freshets,  the  lighter  fresh  water  flows  on  the  surface  to  a  very  considerable  distance 
before  becoming  thoroughly  mixed  with  the  waters  of  the  ocean. 

The  mean  Specific  Gravity  of  sea  water,  taken  up  at  a  few  feet  below  the 
surface  is  about  1-0275,  at  a  tempeirature  of  62*'  Fahrenheit.  «  Of  the  three 
oceans  (the  AUantic,  the  Pacific,  and  the  Indian)  south  of  the  equator,  the 

*  These  general  yiewe  of  the  relative  distribation  and  characteristicB  of  the  hmd  and  water 
are  based  on  the  observatiouB  of  Forster,  Steffens,  Ritter,  Hoffinan,  Guyot,  and  Homboldt. 
f  Begnanlt  gives  the  following  as  the  analysis  of  sea  water : — 

Water 96-470 

"  Chloride  of  Sodium 2'700 

„  Magnesium 0-360 

„  Potassium 0*070 

Salts  8-505=^    Sulphate  of  Lune 0-140 

„  Magnesia 0-280 

Carbonate  of  Lime 0*003 

Bromide  of  Magnesium 0-002 

Loss  (including  Iodides,  Silica,  &c.) 0*025 

100-000 
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Atlantic  is  the  heayiest  and  the  coldest ;  while  the  Indian  is  the  lightest  and  the 
warmest ;  and  the  Pacific  is  hetween  the  two ;  as  below  : — 

Sonth  Atlantic     ,     .     .     Specific  gravity     .     .     .     1-02676 

„  ...    Temperature    ....    66-^66 

South  Pacific      .     .     .     Specific  gravity    .     .     .     1-02668 

„  .•     •     •    Temperature    ....     67-*'70 

South  Indian       .     .     .     Specific  gravity     .     .     .     1*02680 
„  ...     Temperature    ....     69-°28 

The  North  Atlantic  appears  to  be  both  heavier  and  warmer  than  the  North 
Pacific,  but  observations  are  wanting  in  the  middle  of  the  Pacific  where  the 
density  is  probably  greater  than  in  other  parts  of  that  ocean.  The  result  of 
observations  as  far  as  they  go  is  as  follows  : — 

North  Atlantic     .     .     .     Specific  gravity     .     .     .     1-02664 

„  ...    Temperature    ....     71-*'66 

North  Pacific       .     .     .     Specific  gravity     .     .     .     1-02648 
„  ...     Temperature    ....     60-**d4 

The  Indian  Ocean  north  of  the  equator  cannot,  owing  to  local  peculiarities,  be 
compared  with  either  the  Atlantic  or  Pacific.'** 

7.  T«inp«ratiir«  of  the  OeMoi. — ''The  ocean  is  the  great  moderator  and 
equalizer  of  terrestrial  climates/*  and  when  a  sufficient  number  of  observations, 
extending  over  a  great  many  years,  have  been  made  to  determine,  with  tolerable 
accuracy,  the  mean  temperature  of  the  waters  between  every  five  or  ten  degrees 
of  latitude^  several  physical  problems  of  the  highest  importance  will  be  solved. 
At  present  our  absolute  knowledge  of  this  temperature,  both  for  the  surface  and 
iar  the  depths  of  the  ocean,  is  of  the  most  limited  character. 

The  observations  of  Kotzebue,  Lenz,  Beechey,  and  Sir  James  C.  Ross,  tend  to 
show  that  in  the  ocean  there  is  a  stratum  or  band  of  water  which  has  an  invariable 
and  uniform  temperature  of  about  SO'^'S  Fahrenheit  (according  to  Eotzebue  86"*). 
The  depth  at  which  this  temperature  is  found  at  the  equator  is  1,200  &thoms, 
from  thence  it  gradually  rises  towards  the  north  and  south,  coming  to  the  surface 
in  latitude  66''  26'.,  where  the  water  has  the  temperature  of  89''*6  at  all  depths. 
Sir  James  C.  Ross  crossed  this  circle  of  uniform  temperature  of  the  ocean  at 
the  six  following  places,  viz. : — 
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Or,  considering  the  two  latter  as  one  point,  in  latitude  66""  26'  S. ;  so  likewise 
on  the  polar  side  of  this  circle  he  found  that  the  band  gradually  descended  till  in 
latitude  TO""  B.  he  found  it  at  the  depth  of  750  fathoms  :  beneath  which  again  to 
the  greatest  depth  the  temperature  of  89°*  5  obtains,  whilst  that  of  the  sur£Etce  is  80''. 

Thus  the  surface  of  thU  stratum  of  uniform  temperature  is  a  curve  beginning  at 
the  depth  of  750  &thoms  in  high  southern  latitudes,  whence  it  comes  to  the 
surface  near  the  parallel  of  SG''  26'  8. ;  it  then  sweeps  down  to  1,200  fathoms  in 
the  equatorial  regions,  then  rises  to  the  surface  on  a  corresponding  northern 
parallel,  from  whence  it  descends  again  as  it  approaches  toward  the  North  Pole. 
By  this  band  the  ocean  is  divided  into  three  great  basins — ^two  polar  and  one 
equatorial ;  in  the  former  the  temperature  of  the  surface  is  always  below,  in  the 
latter  always  above  the  mean  temperature  of  89'''6.  It  is  by  no  means  improbable 
that  the  place  of  the  outcrop  of  the  curve  shifts  with  the  seasons,  vibrating  in  a 
manner  similar  to  the  Calm  Belts  of  the  system  of  the  Trade  Winds. 

The  temperature  of  the  surface  of  the  ocean  is  greatest  near  the  equator,  decreasing 
towards  the  north  and  south.  For  several  degrees  on  each  side  of  the  Equator  the 
maximum  is  about  82''-5  Fahrenheit,  and  about  79°  at  each  tropic.  Between  the 
tropics  the  surfia.ce  of  the  sea  is  also  6°  warmer  than  the  air  above  it.  Maury 
says  that,  **  in  January,  February,  and  March,  the  waters  of  the  southern  ocean 
are  decidedly  warmer,  as  at  the  opposite  six  months  they  are  decidedly  cooler, 
parallel  for  parallel,  than  those  of  the  northern  oceans."  It  scarcely  admits  of 
question  that  the  western  sides  of  the  three  oceans  are  several  degrees  warmer 
than  their  eastern  sides ;  and  that  the  average  temperature  of  the  Indian  Ocean, 
between  10°  N.  and  10°  S.,  is  higher  than  that  of  either  the  Pacific  or  Atlantic 
between  the  same  parallels.  It  can  be  readily  perceived  from  these  &cts  the 
line  of  greatest  surface  temperature  must  be  very  irregular,  and  cannot  be  coin- 
cident with  the  line  of  the  terrestrial  equator. 

8.  Artmeial  Bonndartes  of  tbe  Oeean. — Obviously,  for  the  purposes  of 
description  and  delineation,  it  is  necessary  that  aiiificial  boundaries  of  the  ocean 
must  be  recognised — such  as  would  receive  the  universal  consent  of  geographers : 
these  boundaries  of  the  different  oceanic  basins  are  partly  formed  by  the  land 
and  partly  by  meridians  and  parallels,  as  the  Conmiittee  of  the  Royal 
Geographical  Society  of  London,  in  1845,  reported  : — 

1.  That  the  Abotio  Ocean  should  comprise  all  the  sea  within  the  Arctic  Circle. 

2.  That  the  Antarotio  Ocean  should  comprise  all   the    sea  within    the 

Antarctic  Circle. 
8.  That  the  Atlantic  Ocean  be  bounded  on  the  north  by  the  Arctic  Circle ; 
on  the  south  by  the  Antarctic  Circle;  on  the  west  by  the  continent  of 
America,  as  far  as  Cape  Horn,  and  thence  prolonged  on  the  meridian  of 
that  Cape,  until  it  meets  the  Antarctic  Circle ;  on  the  east  by  the  shores 
of  Europe  and  Africa  as  fSar  as  Cape  Agulhas,  and  thence  prolonged  on 
the  meridian  of  that  Cape  till  that  meridian  cuts  the  Antarctic  Circle. 
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4.  Thai  the  Paoifio  Ogjban  extend  from  the  Arctic  Circle  on  the  north,  to 

the  Antarctic  Circle  on  the  south ;  that  its  western  limit  be  the  east  coast 
of  Asia  and  of  the  island  of  Sumatra,  the  northern  shores  of  Java  and 
Timor,  and  the  coast  of  Australia  from  Melyille  island  round  to  the 
southern  point  of  Tasmania — thence  along  its  meridian  to  the  Antarctic 
Circle ;  that  its  eastern  limit  be  the  west  coast  of  America — and  the 
meridian  of  Cape  Horn  as  &r  as  the  Antarctic  Circle. 

5.  That  the  Indian  Ooean  extend  from  India  and  Persia  on  the  north,  to 

the  Antarctic  Circle  on  the  south ;  Africa  and  the  Atlantic  Ocean  on  the 
west;  Birmah,  part  of  the  Malayan  peninsula,  the  west  coast  of  Sumatra, 
and  the  Pacific  Ocean  on  the  east. 

o.  Tbe  mwttm/om  of  the  Atiaatie: — The  Atkntic  Ocean  has  the  form  of  an 
elongated  valley,  in  which  the  projections  on  one  side  singularly  correspond  with 
recesses  on  the  other ;  *'  it  is,"  says  Humboldt,  ''  as  if  a  flow  of  eddying  waters 
had  been  directed  first  towards  the  north-east,  and  then  towards  the  north-west, 
and  back  again  to  the  north-east."  Its  length,  physically,  i.e.,  where  fairly 
enclosed  by  land  on  either  side  is  about  6861  miles — ^from  Lat.  71°  11'  N.  to 
Lat.  S4?  50'  S.  Its  greatest  breadth  (without  intervening  hind)  is  8655  miles — 
on  the  80th  parallel  (north) ;  measured  on  the  line  of  the  equator  its  breadth  is 
8517  miles ;  while  from  Lat.  5°  28'  S.,  Long.  86**  16'  W.,  to  Lat.  12°  20'  N., 
Long.  16°  46'  W.,  the  distance  between  the  two  opposite  continents  is  only  1586 
miles.  On  the  north  it  is  gradually  contracted  by  the  converging  coasts  of 
Norway  and  Greenland,  which  with  Iceland,  constitute  a  natural  boundary  in 
that  direction ;  but  on  the  south  it  is  broadly  open,  being  8691  miles  wide  where 
its  waters  are  merged  in  those  of  the  Great  Southern  Ocean. 

10.  Tb«  HOXiTH  ATXJurrxc — ^to  the  physical  characteristics  of  which 
the  following  pages  are  chiefly  devoted — is  remarkable  for  the  extreme  length  of 
its  deeply  indented  coast-line,  in  compaiison  with  its  small  size  when  contrasted 
with  the  other  Oceans ;  and  for  the  number  as  well  as  the  extent  of  its  inland 
and  land-locked  seas  which  stretch  £ur  into  the  lands  of  both  the  Old  and  New 
Worlds.  It  is  this  diversity  of  indentation — this  blending  as  it  were  of  the 
water  with  the  land — ^which  gives  to  the  Atlantic  its  individuality,  and  impresses 
on  it  the  character  of  an  inland  ocean — especially  in  its  northern  portion, — ^in 
which  respect  its  general  outline  greatly  diflers  from  the  open  expanse  of  water 
constituting  the  Pacific  and  Indian  Oceans ; — and  hence  we  see  one  physical 
reason  for  the  maritime  enterprise,  industry,  commerce,  and  civilization  of  the 
people  whose  shores  are  washed  by  its  seas.  If  the  Pacific  is  par  excellence  the 
Great  Ocean,  the  Atlantic  is  peculiarly  the  HisTomo  Ocean. 

1 1.  The  subsidiary  waters  of  the  North  Atlantic  are — on  the  eastern  side — 
the  North  Sea,  the  Baltic  Sea,  the  English  Channel,  the  Bay  of  Biscay,  the 
Mediterranean  Sea,  and  the  Gulf  of  Guinea ;  on  the  western  side — ^tho  Bays  of 
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Bafi^  and  Hudson,  the  Galf  of  St.  Lawrence,  the  Bay  of  Fnndy,  the  Gulf  of 
Mexico,  and  the  Caribbean  Sea : — all  these  belong  to  the  northern  area  of  the  ocean. 

19.  Tiie  Mediterranean  is,  on  a  small  scale,  what  the  Pacific  is  on  a  larger  one 
— ^a  deep  sunken  basin  surrounded  on  all  sides  by  broken  and  elevated  slopes  &lling 
rapidly  towards  the  interior  of  the  continents, — such  at  least  is  its  general 
character.  It  is  also  divided,  physically,  into  two  distinct  areas — an  eastern  and 
a  western  one — and  it  communicates  with  the  Black  Sea,  by  the  Sea  of  Marmora 
and  the  Dardanelles ;  a  narrow  strip  of  land,  60  miles  wide — ^the  Isthmus  of 
Suez — ^separates  it  from  the  Red  Sea;  while  the  channel  (the  Straits  of 
Gibraltar)  through  which  its  waters  unite  witii  those  of  the  parent  ocean  is  not 
more  than  7i  miles  wide  in  the  narrowest  part.  Beautifully  diversified  with 
islands,  bounded  by  every  variety  of  soil,  and  enjoying  the  advantages  of  a  most 
genial  climate,  it  is  and  always  has  been  the  seat  of  a  vast  commerce ;  on  its 
borders  for  thousands  of  years  were  established  the  successive  governments  of 
the  earth  in  times  of  old :  its  waves  wash  the  shores  of  Palestine  and  Egypt, — 
and  of  Greece  and  Italy — once  the  great  centres  of  civilization ;  there  navigation 
made  its  earliest  efforts,  and  Carthage,  Tyre,  Sidon  and  Venice  played  each  in 
its  day  the  part  of  <<  Mistress  of  the  Seas." 

The  greatest  depth  of  the  Mediterranean  is  a  little  over  2000  £Eithoms,  and  the 
rise  of  tide  is  small — ^five  feet  at  most,  but  generally  very  much  less. 

18.  Tbe  Baitie  Sea — ^with  its  two  arms,  the  Gulfs  of  Bothnia  and  Finland — ^is 
bounded  on  the  north  and  N.W.  by  the  rocky  and  elevated  coasts  of  Finland  and 
Sweden,  and  on  the  south  and  east  by  the  low  plains  of  Prussia  and  Russia ;  it 
stands  therefore  in  marked  contrast  with  the  Mediterranean,  and  is  subjected  to 
influences  of  a  totally  different  character ;  the  warm  and  moist  winds  of  the 
Atlantic,  in  their  passage  to  the  eastward,  meet  the  cold  blasts  from  the  Arctic 
plains, — as  a  consequence,  there  is  a  copious  £ei11  of  rain  in  summer,  and  of  snow 
in  winter ;  this,  with  the  large  river  drainage  diminishes  considerably  the  saltness 
and  of  its  waters,  and  its  greatest  depth  being  under  150  fathoms — ^generally,  how- 
ever, not  more  than  60  &thoms — its  shores  and  ports  are  completely  frozen 
during  four  or  five  months  in  the  year.     It  may  be  regarded  as  a  tideless  sea. 

14.  Tbe  CKilf  of  Mezieo  and  the  Caribbean  Sea  form  together  a  basin  more 
than  double  as  large  as  the  area  of  the  Mediterranean  and  Baltic ;  historically,  the 
region  is  associated  with  the  re-discovery  of  America,  and  the  voyages  of  the 
great  navigator  Columbus  when  he  sailed  forth  to  **  unlock  the  gates  of  the  ocean," 
as  the  voice  said  to  him  in  a  dream  when  he  lay  on  a  sick  bed ;  physically,  the 
Caribbean  Sea  is  remarkable  as  showing  the  appearance  of  having  been,  in  the 
early  ages  of  our  planet,  an  inland  sea  as  truly  as  the  Mediterranean, — the  West 
Indian  Islands — ^greater  and  less  Antilles — ^being  all  that  now  remains  of  the 
great  barrier  that  separated  it  from  the  ocean. 

The  water  of  the  Gulf  of  Mexico  and  of  the  Caribbean  Sea  has  always  a 
temperature  many  degrees  higher  than  that  of  the  Atlantic  in  the  same  latitude ; 
here  too  is  the  unfailing  source  of  the  great  Gulf  Stream  to  which  we  must  look 
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for  muoh  that  favoorablj  affects  the  climate  of  the  coast  of  Europe ;  while  at  the 
same  time,  it  is  probable  that  nearly  all  the  bad  weather  for  which  the  North 
Atlantic  has  long  been  celebrated  has  its  origin  in  this  region. 


CHAPTER  II. 
ON  THE  WINDS  AND  SEASONS. 

The  Atmosphere — ^Wind— Matuy's  HypoiheBiB  of  the  Oircalation  of  the  Atmosphere— Boye** 
Law  of  Gyration— Land  and  Sea  Breeies— Bain — Seasons  of  the  Torrid  Zone — 
Clonds— Beaufort's  Notation  of  Wind  and  Weather— Glaisher's  Notation— Table  showing 
the  Force  and  Velocity  of  the  Wind — Sources  of  Liformation. 

1.  Tb«  Atmospb«M  which  floats  round  the  earth,  and  reyolves  with  it 
through  space,  has  a  necessary  connexion  with  the  Physical  Geography  of  the 
Sea.  It  is  impalpahle  to  the  touch,  and  its  regions  are  immeasurahle  by  the 
eye, — ^while  its  parts,  in  the  fulfilment  of  their  various  offices,  are  undergoing 
perpetual  change.  It  is  the  seat  and  source  of  some  of  the  most  remarkable 
phenomena  in  the  natural  world ;  and  both  by  its  own  agency  and  that  of  the 
great  elements  of  light,  heat,  and  electricity,  which  operate  through  it,  produces 
effects  essential  to  the  maintenance  and  well-being  of  every  part  of  creation.  The 
air  which  envelopes  our  globe  extends  to  the  height  of  about  50  miles, — at  the 
distance  of  80  or  90  miles,  the  vacuum  is  inconceivably  more  perfect  than  any 
that  can  be  produced  by  an  air-pump ;  it  is  densest  at  the  level  of  the  sea,  grow- 
ing thinner  and  thiimer  as  it  recedes  from  that  level,  so  that  three-fourths  of  its 
whole  weight  lies  within  an  altitude  of  5  miles ;  at  the  top  of  the  loftiest  mountains 
there  is  scarcely  sufficient  air  to  sustain  life  or  to  propagate  sound.  Though 
bulk  for  bulk,  it  is  840  times  lighter  than  water,  it  nevertheless  exerts  a  pressure 
of  15  lbs.'*'  on  every  square  inch  of  our  bodies ;  but  its  influence  is  wholly  unfelt, 
since  the  pressure  is  counterbalanced  by  the  elasticity.  So  long  as  it  is  at  rest, 
or  nearly  so,  a  soap  bubble  may  float  through  it  with  impunity,  and  the  aspen 
leaf  will  scarcely  quiver  on  its  stalk ;  but  when  it  begins  to  stir  in  its  might,  it 
lashes  the  slumbering  ocean  into  fury,  tosses  about  great  ships  like  playthings, 
crushes  the  oak  and  the  pine  by  its  power,  and  sweeps  the  proudest  monuments 
of  human  skill  like  snow-flakes  to  destruction  before  it.  Its  complex  character, 
as  an  atmosphere  of  air  and  aqueous  vapour,  distinct  yet  closely  related  by  mutual 
action,  makes  it  the  agent  in  that  constant  circulation  of  water  between  ocean 
and  land  which  is  so  essential  to  the  economy  of  nature ;  resting  upon  the  stream, 
and  lake,  and  sea,  the  porous  air  sucks  up  their  waters  in  vapour,  forms  with  it 
the  fleecy  or  the  watery  cloud,  and  retains  its  precious  charge  till  its  service  is 

*  14i  lbs.  nearly. 
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demanded  in  rain  or  in  dew,  in  hail  or  in  snow.  Upon  its  chemical  constitation 
alone  depend  the  health,  growth,  and  vigour  of  all  organic  life :  composed  of 
nitrogen,  oxygen,  and  a  minnte  portion  of  carbonic  acid  gas,  it  is  the  food  of  what- 
eyer  breathes,  the  fuel  of  whatever  bums,  the  essence  of  whatever  grows,  the 
spirit  of  whatever  dies — ^the  soul,  in  short,  of  matter — its  element  when  it  exists, 
its  residuum  when  it  decays.  Finally,  it  ministers  largely  to  every  sense,  and  by 
its  action  on  the  solar  light  traversing  it  produces  those  many  phenomena  of 
colour,  polarization  and  refraction  which  give  lustre  and  beauty  to  the  sur&ce 
of  the  earth. 

For  the  purposes  of  Navigation  the  atmosphere  is  chiefly  important  in  con- 
nexion with  its  mechanical  ptoperties,  and  in  this  respect  it  may  not  improperly 
be  called  an  ocean  of  air.  *'  Like  the  sea,  this  ocean  has  its  currents — ^which  are 
winds ;  its  waves  of  vast  extent  and  magnitude,  not  visible  indeed  to  the  eye,  but 
capable  of  being  made  so  to  the  intellect  by  means  of  the  barometer;  and  its  tides 
due  to  the  action  of  the  sun  and  moon."  These,  together  with  the  variations  of 
temperature,  the  formation  of  clouds  and  rain,  and  other  closely  allied  phenomena, 
constitute  the  science  of  MBTEOBoxx)oy — ^a  knowledge  of  which  is  no  less  valuable 
to  the  seaman  than  Seamanship  and  Nautical  Astronomy,  since  on  the  practical 
application  of  such  knowledge  frequently  depends  all  the  difference  between  a 
long  and  a  short  voy^e, — or,  it  may  be,  a  higher  consideration  still — the  safety 
of  human  life. 


is  the  consequence  of  a  disturbance  of  the  equilibrium  of  the  layers 
of  the  atmosphere ;  and  the  tendency  of  the  various  aerial  currents  is  to  restore 
the  equilibrium  which  had  been  destroyed.  The  cause  of  the  disturbance  is 
inequality  of  temperature — or  in  other  words,  difference  of  temperature  between 
places  more  or  less  widely  distant  from  each  other. 

The  effect  of  heat  upon  the  air  is  to  expand  its  volume ;  its  density  is  then 
diminished,  it  is  specifically  lighter  than  it  was ;  as  a  result,  the  warmer  body  of 
air  must  rise  when  pressed  upon  by  the  cooler  and  heavier  masses  contiguous  to 
it.  Here  we  have  an  ascending  current,  with  lateral  currents  flowing  from  all 
sides  towards  the  place  of  highest  temperature.  Take,  as  an  example,  a  tropical 
island  with  its  regular  Land  and  Sea  Breezes. 

a.  We  must  remember  that  the  land  is  heated  more  readily  than  the  sea. 
In  proportion  as  the  sun  rises  above  the  horizon,  the  island  becomes  warmer 
than  the  neighbouring  sea.  Their  respective  atmospheres  participate  in  these 
unequal  temperatures;  and,  sometime  after  sunrise,  the  Sea  Breeze  springs  up, 
increasing  in  strength  till  about  two  or  three  o'clock  in  the  afternoon,  when  it 
gradually  falls  off;  towards  sunset  a  perfect  calm  prevails,  for  the  atmosphere 
over  land  and  ocean  is  in  equilibrium.  During  the  night  it  is  the  reverse, — the 
land  cools  more  quickly  than  the  sea ;  its  atmosphere  having  become  heavier, 
flows  seaward  as  a  Lajid  Breeze — increasing  in  strength  till  towards  morning, 
when  it  lulls ;  and  this  interchange  lasts  until  the  temperature,  and  consequently 
the  density  of  the  two  atmospheres,  has  again  become  the  same. 


THE  WINDS  AND  THE  SEASONS.  13 

These  attemating  air  currentB  are  preyalent  on  all  coasts  within  the  tropics, 
where  they  occar  eyery  day  with  perfect  regularity,  unless  masked  or  turned 
from  their  tme  direction  by  other  more  powerful  winds ;  in  goieral,  however, 
these  land  and  sea  breezes  do  not  extend — either  seaward  or  over  the  land — ^to 
any  great  distance  from  the  shore;  in  higher  latitades  they  are  felt  only  daring 
the  sommer  months. 

4.  What  takes  place  on  a  small  scale,  as  just  indicated,  passes  on  a  large 
scale  between  an  entire  continent  and  the  ocean, — between  the  tropical  regions 
on  the  one  hand,  and  the  temperate  and  polar  regions  on  the  other.  To  difference 
of  temperature — ^oneqnal  in  duration  and  amoxmt — correspond  as  a  consequence 
particular  atmospheric  currents ;  to  the  difference  of  temperature  between  day 
and  night  we  owe  the  diurnal  breezes ;  to  the  difference  of  temperature  between 
the  extreme  seasons,  we  owe  the  Monsoons,  which  are  truly  what  the  term  in  the 
original  signifies,  season  breezes ;  to  the  difference  of  temperature  between  the 
tropics  and  the  poles  we  owe  the  Trade-winds,  the  great  an'^ual  breeze — 
the  constancy  of  which  is  only  the  expression  of  the  permanent  inequality  of 
the  distribution  of  solar  heat. 

5.  In  the  hottest  zone  of  our  earth  a  constant  current  of  warm  air  rises  from 
over  land  and  sea ;  this  is  replaced  from  below  by  the  colder  air  which  presses  in 
from  higher  latitudes — ^from  north  and  south— ^n  both  sides  of  the  equator. 
Now  the  air  that  has  mounted  up— warmed  and  expanded — cannot  go  beyond 
certain  limits ;  it  therefore  flows  back,  in  the  upper  regions  of  the  atmosphere,  on 
both  sides,  towards  the  poles,  andfisdling  as  it  is  gradually  cooled  in  its  progress, 
it  reaches  the  earth  again  in  the  middle  or  higher  latitudes.  The  immediate 
effect  of  this  constant  circulation  of  the  atmosphere  is  the  phenomenon  of  the 
Trade  and  Counter-Trade*  winds. 

6.  The  Tbadbs  are  polar  winds — ^blowing  from  the  poles  to  the  equator — north 
winds  in  the  northern  hemisphere,  and  south  winds  in  the  southern  ;  the  direction 
of  both  being  modified  by  the  rotation  of  the  earth  on  its  axis,  a  fact  to  which 
the  astronomer  Hallby  drew  attention  in  the  year  1686. 

7.  The  rotatory  Telocity  of  any  point  on  the  earth's  surface  is  greater  or  less 
according  to  the  size  of  the  circle  of  latitude  in  which  it  is  situated ;  thus  com- 
mencing at  the  poles,  where  there  is  none,  it  gradually  increases  in  the  direction 
of  the  equator,  where  it  is  greatest — amounting  there  to  1625  feet  in  a  second. 

During  a  calm  the  air  has  no  other  motion  than  that  which  it  shares  with  the 
earth, — ^it  is  moring  round  with  the  speed  of  the  place  over  which  it  lies.  If, 
however,  in  consequence  of  a  yariation  of  temperature,  or  any  other  cause,  the 
wind  blows,  it  can  keep  its  direction  unchanged,  in  spite  of  the  earth's  rotation, 


*  Counter-Trades  is  Commander  Mauby's  term;  Sir  Johh  Hbbscbel  calls  them  the 
Anti-Trades ;  but  both  have  the  same  signification — blowing  in  an  opposite  direction  to  the 
Trades,  Manry's  nomenclatuTe  is  adopted  here,  since  seamen  are  more  famii^ftr  -^th  it,  as 
well  as  with  their  other  synonym — N.W.  and  S.W.  passage  winds. 
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only  in  one  case, — and  that  is  when  the  wind  is  exactly  due  east  or  due  west, — 
or  in  other  words,  when  its 'course  does  not  deviate  from  the  parallel  of  latitude 
from  which  it  sets  out ;  because  this  is  the  only  case  in  which  any  spot  on  the 
earth's  surface,  at  which  this  aerial  current  arrives,  has  exactly  the  same  rotatory 
velocity  as  the  place  which  it  has  left. 

8.  But,  on  the  other  hand,  when  the  wind  blows  from  the  pole  towards  the 
equator,  it  passes  from  places  moving  with  less,  to  others  moving  with  greater 
rapidity.  For  instance,  the  rotatory  velocity  of  the  east  to  west,  on  the  thirtieth 
parallel,  is  1821  feet  in  a  second, — on  the  twenty-ninth  parallel  it  amounts  to  18 
feet  more, — ^and  on  the  twenty-eighth  parallel  to  26  feet  more,  in  a  second.  Air, 
therefore,  in  passing  from  the  thirtieth  to  the  twenty-ninth  and  thence  to  the 
twenty-eighth  parallel — and  so  on  towards  the  equator — has  an  acquired  speed 
less  than  that  of  the  regions  towards  which  it  is  moving.  In  its  progression  it 
assumes  a  greater  rapidity  of  rotation,  but  as  in  virtue  of  the  law  of  inertia^  a 
certain  time  is  necessary  for  this  to  take  place,  it  must  seem  to  an  observer,  who 
feels  this  lagging  behind  of  the  wind  as  an  actual  resistance,  to  blow  in  the 
opposite  direction, — ^from  east  to  west.  From  this  it  may  be  readily  understood 
why,  in  the  northern  hemisphere,  a  current  of  air  coming  from  the  north,  must  as 
it  advances  southward,  pass  gradually  into  a  north-east,  and  then  into  one  more 
nearly  east:  and  why,  in  the  southern  hemisphere,  a  south  wind,  which  in  like 
manner  sets  out  from  the  south,  must  become  first  south-easterly,  and  then  more 
and  more  easterly  in  its  progress  towards  the  north.  These  two  general  currents 
constitute  the  N.E.  and  S.E.  Trades, — the  prevalent  winds  of  the  Tropics. 

o.  Near  the  equator,  where  the  Trade  winds  of  the  northern  and  southern 
hemispheres  approach  towards  each  other,  lies  the  Region  of  Equatobial  Calms. 
In  that  belt,  the  polar  currents  arrested  in  their  progressive  horizontal  motion  by 
the  excessive  heat,  become  ascending  or  vertical  currents,  and  the  air  is  in  such 
a  state  of  unstable  equilibrium  that  it  is  easily  and  ofi;en  violently  disturbed ; 
hence,  the  region  is  not  less  remarkable  for  the  frequency  and  intensity  of  its 
thunderstorms,  generally  accompanied  by  torrents  of  rain,  and  for  its  sudden 
squalls  from  every  quarter  of  the  compass,  than  for  its  calms  and  light  easterly 
airs — and  on  which  account  it  has  not  inappropriately  been  termed  the  Variables. 

lO.  Out  of  the  same  causes  which  produce  the  Trade-wind  originate  the 
westerly  winds  of  middle  and  higher  latitudes.  The  air  which  has  been  warmed, 
expanded  and  raised  in  the  equatorial  zone  overflows — ^part  tending  northward  and 
part  southward;  and  thus  between  the  Tropics,  in  the  upper  regions  of  the 
atmosphere,  equatorial  currents  prevail,  their  general  direction  being  from  the 
equator  towards  the  poles,  which  however  have  an  impulse  eastward,  for  they 
arrive  successively  in  the  higher  latitudes  with  a  velocity  of  rotation  greater  than 
that  which  they  find  there,  and  are  always  a  little  in  advance  of  the  earth's  motion 
in  each  place.  Hence,  in  the  northern  hemisphere,  a  southerly  wind  always 
becomes  in  its  northward  progress,  first,  a  S.W.,  and  at  last,  a  westerly  current: 
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and  sinularly  in  the  southern  hemisphere^  a  northerly  wind  passed  by  degrees  from 
a  N.W.  into  a  west  wind. 

11.  The  foregoing  remarks  explain  why  between  the  tropics  an  east  wind  is 
preTalent,  and  why  in  the  middle  and  higher  latitudes — especially  where  the 
return  Trade-wind  has  descended  to  the  surface — a  westerly  wind  is  most  frequent, 
although  the  former  sets  out  at  first  as  a  polar,  and  the  latter  as  an  equatorial 
current.  But  again,  it  must  be  borne  in  mind  that  what  has  been  here  indicated 
is  only  found  in  the  open  ocean,  at  a  distance  from  the  continents  and  from  the 
larger  tropical  islands,  which  by  their  disposition  modify  the  winds  in  many  ways. 
The  region  where  this  modification — still,  however,  due  to  unequal  heating — ^is 
most  distinctly  and  regularly  present,  is  the  Indian  Ocean,  where  the  N.E.  Trade 
wind  which  blows  between  October  and  April  (when  the  sun  is  in  the  southern 
hemisphere)  is  called  the  N.E.  Monsoon ;  while  between  April  and  October  (when 
the  son  is  in  the  northern  hemisphere)  a  complete  reversion  of  the  air-currents 
takes  place  and  the  S.W.  Monsoon  is  prevalent,  the  whole  of  Southern  Asia 
(which  forms  the  northern  boundary  of  the  Indian  Ocean)  being  then  heated  by 
the  burning  sun  of  the  northern  summer.  The  transition  from  one  Monsoon  to 
the  other  is  always  marked  as  a  period  of  variable  winds  alternating  with  calms, 
storms,  and  a  general  disturbance  of  the  atmosphere. 

19.  It  is  unnecessary  here  to  enter  more  into  detail  on  the  phenomena  of  the 
Monsoons  as  exhibited  in  different  parts  of  the  Indian  Ocean,  in  the  Seas  of 
Southern  China,  and  among  the  Archipelago  of  Sunda  and  the  Moluccas ;  but 
taming  to  the  Atlantic  it  may  be  remarked,  as  a  now  generally  recognized  fiust, 
that  during  the  northern  summer  and  autumn  months,  when  the  sun's  influence 
is  most  effective  on  the  great  deserts  of  Africa,  the  progress  of  the  of  N.E.  Trade 
wind  is  arrested,  and  a  S.W.  Monsoon  is  prevalent  between  the  equator  and  Lat. 
18"*  N.  Winds  of  a  monsoon-like  character  also  prevail  on  the  Brazilian  coast. 

18.  WUcaay*u  Bjrpotlieils  oa  tbe  Otarmilatton  of  the  Atmosphere: — Com- 
mander Maury's  hypothesis  of  the  circulation  of  the  atmosphere,  though  not 
generally  adopted  by  Meteorologists,  is  a  modification  of  that  proposed  by 
Hallst,  in  his  discussion  of  the  system  of  the  Trade- winds ;  it  is  as  foUgws  in 
nearly  his  own  words  adapted  from  his  '<  Sailing  Directions,**  and  <<  Physical 
Geography  of  the  Sea : — ** 

Observations  show  that  from  the  parallel  of  about  80''  or  85"*  north  and  south, 
nearly  to  the  equator,  we  have,  around  the  earth,  two  zones  of  perpetual  winds, 
viz.,  the  zone  of  the  N.E.  and  of  the  S.E.  Trades ;  they  blow  perpetually,  and 
are  always  moving  in  the  same  direction,  except  where  they  are  turned  aside  to 
blow  as  Monsoons.  As  those  two  main  currents  of  air  are  constantly  flowing 
from  the  poles  towards  the  equator,  we  are  safe  in  assuming  that  the  air  which 
they  keep  in  motion  must  return  by  some  channel,  to  the  place  near  the  poles 
whence  it  came,  in  order  to  supply  the  Trades. 

This  return  current,  therefore,  must  be  in  the  upper  regions  of  the  atmosphere, 
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at  least,  until  it  passes  over  those  parallels  between  which  the  Trade-winds  are 
always  blowing  on  the  siirfiEu;e.  The  return  current  mast  always  move  in  the 
direction  opposite  to  that  wind  the  place  of  which  it  is  intended  to  supply.  These 
direct  and  counter  currents  are  also  made  to  moye  in  a  sort  of  spiral  curve, 
turning  to  the  west  as  they  go  from  the  poles  to  the  equator,  and  in  the  opposite 
direction  as  they  move  from  the  equator  towards  the  poles.  This  turning  is 
caused  by  the  rotation  of  the  earth  on  its  axis. 

The  earth  we  know  moves  from  west  to  east.  Now  if  we  imagine  a  particle  *of 
atmosphere  at  the  north  pole,  where  it  is  at  rest,  to  be  put  in  motion  in  a  straight 
line  towards  the  equator,  we  can  easily  see  how  this  particle  of  air,  coming  from 
the  pole,  where  it  did  not  partake  of  the  diurnal  motion  of  the  Earth,  would,  in 
consequence  of  its  via  inertia,  find,  as  it  travels  south,  the  earth  slipping  from 
under  it,  as  it  were,  and  thus  it  would  appear  to  be  coming  from  the  north-east 
and  going  towards  the  south-west ;  in  other  words,  it  would  be  a  N.E.  wind. 
On  the  other  hand,  we  can  perceive  how  a  like  particle  of  atmosphere  that  starts 
from  the  equator,  to  take  the  place  of  the  other  at  the  pole,  would  as  it  travels 
north,  in  consequence  of  its  tns  inertia,  be  going  towards  the  east  faster  than  the 
earth.  It  would,  therefore,  appear  to  be  blowing  ^om  the  south-west,  and  going 
towards  the  north-east,  and  exactly  in  the  opposite  direction  to  the  other. 
Writing  south  for  north,  the  same  takes  place  between  the  south  pole  and  the 
equator. 

Such  is  the  process  which  is  actually  going  on  in  nature ;  and  if  we  take  the 
motions  of  these  two  particles  as  the  type  of  the  motion  of  all,  we  shall  have  an 
illustration  of  the  great  currents  in  the  air — an  upper  and  an  under  current — 
between  the  equator  and  each  pole. 

Let  us  return  now  to  our  northern  particle,  and  follow  it  in  a  round  from  the 
north  pole  across  the  equator  to  the  south  pole  and  back  again.  Setting  off 
from  the  polar  regions,  this  particle  of  air,  for  some  reason,  which  does  not 
appear  to  have  been  satisfactorily  explained  by  philosophers,  travels  in  the  upper 
regions  of  the  atmosphere,  until  it  gets  near  the  belt  between  80^  and  85**. 
Here  it  meets,  also  in  the  clouds,  the  hypothetical  particle  that  is  coming  from 
the  south,  and  going  north  to  take  its  place. 

About  this  belt  of  80° — 85°  north,  then,  these  two  particles  press  against  each 
other  with  the  whole  amount  of  their  motive  power,  and  produce  a  calm  and  an 
accumulation  of  atmosphere  sufficient  to  balance  the  pressure  of  the  two  currents 
from  the  north  and  south.  From  under  this  bank  of  cahns,  which  seamen  call 
the  *< horse  latitudes,*'  two  surface  currents  of  wind  are  ejected  or  drawn  out; 
one  towards  the  equator,  as  the  NJB.  Trades — ^the  other  towards  the  pole,  as  the 
south-west '^passage  winds*'  or  eounter-TrBdes.  These  winds  come  out  at  the 
lower  surface  of  the  calm  region,  and  consequently  the  place  of  the  air  borne 
away  in  this  manner  must  be  supplied,  we  may  infer,  by  downward  currents  from 
the  superincumbent  air  of  the  cahn  region.  *  Like  the  case  of  a  vessel  of  water 
which  has  two  streams  from  opposite  directions  running  in  at  the  top,  and  two  of 
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eqnal  capacity  discharging  in  opposite  directions  at  the  bottom — ^the  motion  of 
the  water  in  the  vessel  would  be  downward ;  so  is  the  motion  of  the  air  in  this 
calm  zone. 

Following  onr  imaginary  particle  of  air  from  the  north,  across  this  "  calm  belt 
of  Cancer/'  we  now  perceiye  it  moving  on  the  surface  of  the  earth  as  the 
N.E.  Trade- wind,  and  as  such  it  continues  till  it  arrives  near  the  equator,  when 
it  meets  a  like  hypothetical  particle,  which  starting  from  the  south  at  the  same 
time  that  the  other  started  from  the  north  pole,  has  blown  as  the  S.E.  Trade 
wind.  Here,  at  this  equatorial  place  of  meeting,  there  is  another  conflict  of 
winds,  and  another  calm  region — for  a  N.E.  and  S.E.  wind  cannot  blow  in  the 
same  place  and  at  the  same  time.  The  two  particles  have  been  put  in  motion 
by  the  same  power ;  they  meet  with  equal  force ;  and  therefore,  at  their  place  of 
meeting,  are  arrested  in  their  course.  Here,  therefore,  there  is  also  a  calm  belt — 
the  **  Equatorial  calms  "  or  ".Doldrums.'*  Warmed  now  by  the  heat  of  the  sun, 
and  pressed  on  each  side  by  the  whole  force  of  the  N.E.  and  S.E.  Trades,  these 
two  hypothetical  particles,  taken  as  the  type  of  the  whole,  cease  to  move  onward, 
and  ascend.  This  operation  is  the  reverse  of  that  which  took  place  at  the 
meeting  near  the  belt  between  the  parallels  of  80° — 35^*. 

This  imaginary  particle  then,  having  ascended  to  the  upper  regions  of  the 
atmosphere  again,  travels  there  counter  to  the  S.E.  Trade,  until  it  meets,  near 
the  "calm  belt  of  Capricorn,"  another  particle  from  the  south  pole;  here  there  is 
a  descent  as  before ;  and  it  then  flows  on  towards  the  south  pole  as  a  surface 
wind  from  north-west. 

Entering  the  polar  regions  obliquely,  it  is  pressed  upon  by  similar  particles 
flowing  in  oblique  currents  across  every  meridian ;  and  here  again  is  a  calm 
place ;  for  as  our  imaginary  particle  approaches  the  parallels  near  the  polar  calms 
more  and  more  obliquely,  it,  with  all  the  rest,  is  whirled  about  the  pole  in  a 
continued  circular  gale ;  finally,  reaching  the  vortex  of  the  calm  space,  it  is 
carried  upwards  to  regions  above,  whence  it  commences  again  its  flow  to  the 
north  as  an  upper  current,  as  &r  as  the  "calm  belt  of  Capricorn";  here  it  en- 
counters its  fellows  from  the  north ;  they  stop,  descend,  and  flow  out  as  surface 
currents — ^the  one  with  which  the  imagination  is  travelling,  to  the  "Equatorial 
calm"  as  the  S.E.  Trade-wind;  here  it  ascends,  travelling  thence  to  the  "calm 
belt  of  Cancer"  as  an  upper  current,  counter  to  the  N.E.  Trades.  Here  it 
ceases  to  be  an  upper  current,  but  descending,  travels  on  with  the  S.W-  "passage 
winds"  towards  the  pole. 

14.  The  course  a  particle  of  air  is  supposed  to  take  according  to  this  hypo- 
thesis may  be  illustrated  by  a  diagram  {Fig.  1,  p.  18)  as  follows : — an  ascent  in  a 
place  of  calms  about  the  north  pole  (N  P) :  an  efflux  thence  as  an  upper  current 
(A)  until  it  meets  G  (also  an  upper  current)  over  the  calms  of  Cancer.  Here 
there  is  supposed  to  be  a  descent  as  shown  by  the  arrows.  The  current  (A)  from 
the  pole,  now  becomes  the  N.E.  Trade-wind  (B)  on  the  Bwc&yce,  until  it  meets 
the    south-east  Trade-wind  (F)  in  the  equatorial  calms  where  i*  '     '    - 
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arrow),  and  trayels  (as  C)  with  the  upper  current  to  the  calms  of  Capricorn, 
thence  (as  D)  with  the  prevailing  north-west  surface  current  to  the  south  pole, 
thence  up  with  the  arrow  S  P,  and  around  with  the  hands  of  a  watch,  and  back, 
as  indicated  by  the  arrows  E,  F,  G,  and  H.   . 

N.B. — The  direction  of  the  arrows  in  the  Diagram  shows  the  point  towards 
which  the  different  currents  of  air  are  moving. 
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Such  is  the  system  of  atmospheric  circulation  as  proposed  by  Maury,  in  which 
it  is  seen  that  the  aur  is  continually  moving  from  one  pole  to  the  other,  and  then 
back  again  to  the  place  whence  it  originally  started — sometimes  as  an  upper 
current,  and  sometimes  as  an  under  current ;  but  it  is  by  no  means  clear  that  this 
is  either  possible  or  necessary  for  the  elaboration  of  any  physical  phenomena  with 
which  we  are  acquainted. 

1 6.  BOVB'S  TBBOBT. — ^Thb  Law  07  Gtration  : — ^Tho  general  tendency 
of  the  wind  to  "  veer  with  the  surt'  is  an  old  observation,*  but  now  confirmed ;  in 

•  Lord  Bacon,  in  his  *•  Historia  Naturalia  et  Experimentalifl  de  Ventis,"  speaking  of  the 
order  of  succession  of  the  winds,  says,—"  When  the  wind  shifts  in  the  direction  of  the  sun's 
ooxirsc that  is,  from  mom  till  noon,  and  from  noon  till  evening,  drc,  it  seldom  retrogrades ; 
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fiiet,  meteorologieal  data,  accomnlated  with  assidaons  care  daring  the  last  30  years 
show  that  the  wind  often  makes  a  complete  circuit  in  that  direction — ^passing  (in 
northern  latitudes)  from  south  through  west,  north  and  east,  to  south,  in  succes- 
sion— or  sometimes  making  more  than  one  circuit  in  succession,  occupying  several 
days  or  weeks  in  such  veering ;  and  that  it  rarely  veers  in  a  contrary  direction — 
^^  against  the  sun" — and  rarer  still  makes  a  complete  circuit  in  such  a  direction. 
The  credit  of  having  reduced  these  data  into  a  system  is  due  to  Dove,  of  Berlin, 
one  of  the  first  meteorologists  in  Europe — ^who,  hy  comparing  observations 
gathered  from  all  parts  of  the  world,  infers  that  the  influence  of  the  earth's 
rotation  is  not  alone  felt  in  the  great  system  of  circulation  which  affects  the  whole 
atmosphere,  but  that  even  local  aerial  movements  are  modified  by  it ;  this  is  the 
basis  of  what  he  terms  the  Law  op  Gyration*  (or  Kotation)  of  the  Wind — a  law 
not  peculiar  to  any  particular  region,  but,  in  fact,  the  general  law  (with  fe^ 
exceptions)  throughout  the  world — ^and  he  has  shown,  that  the  Trade-winds,  and 
the  entangled  relations  of  the  winds  of  the  temperate  zone,  are  but  the  necessary 
and  simple  results  of  the  same  physical  conditions. 

Suppose  an  observer  stationed  at  a  spot,  in  the  Nobthebn  Hemisphere,  where 
the  excitement  of  the  wind  begins — where,  for  instance,  currents  of  warm  air  are 
mounting  up  from  the  heated  soil,  and  if  by  this  agency  a  current  sets  in  from 
the  North,  he  will  see  the  wind-vane  settle  itself  at  first  in  a  direction  due  North 
and  South  ;  if  the  cause  of  this  motion  of  the  air  continues  to  act,  the  air  of 
higher  latitudes  must  share  more  and  more  in  the  effects,  and  coming  to  the  place 
of  observation  from  a  continually  higher  and  higher  latitude,  it  arrives  with  con- 
tinually less  and  less  rotatory  velocity ;  hence,  in  its  passage  over  the  station,  it 
will  take  a  direction  more  and  more  toicards  the  westward,  and  thus  the  ^ind-vane 
must  gradually  pass  from  a  North  direction  through  N.E.  to  East. 

If  the  North  wind  has  passed  by  degrees  into  an  East  wind,  the  air  will  assume 
the  rotatory  velocity  of  the  place  over  which  it  is  situated,  and  it  will  thus  remain 
suspended  over  it  in  a  state  of  relative  rest.  If  the  tendency  of  the  air  to  rush 
towards  the  equator  still  continues,  precisely  the  same  phenomena  as  before 
indicated  will  be  repeated. 

If,  however,  a  South  wind  spring  up  and  impinge  on  the  polar  current,  which 

or  when  it  does  eo,  it  is  only  for  a  short  time.  When,  however,  it  Bhiffcs  in  the  opposite 
direction — ^that  is  to  say,  from  morning  till  midnight,  from  midnight  till  evening,  &g. — it 
always  retorns  to  its  initial  point ;  at  all  events  it  does  so  before  it  has  gone  quite  romid  the 
oomposs.  When  the  eonth  wind  has  blown  for  two  or  three  days,  the  north  will  suddenly  blow 
towards  it ;  but  when  the  north  wind  has  blown  just  as  many  days  in  succession,  it  is  not 
succeeded  by  the  south  wind  until  an  easterly  one  has  blown  for  some  time/'  Still  earlier 
observations  to  the  same  effect  were  made  by  Abibtotle  and  Flint.  The  latest  observers  are 
Mabiotte,  in  France ;  Stdbm,  Romue,  Kaemtz,  and  Dove,  in  Germany ;  and  Toaldo,  in  Italy. 

•  Das  Gesetz  deb  Dbehxjwo, — This  law  is  amply  illustrated  in  the  recent  work  of  this 
meteorologist,  "  Dab  Gebetz  deb  Stubme  in  seiner  Beziehung  zu  den  allgemeinen  Beweg- 
ungen  der  AtmosphSre."  (The  Law  of  Storms  considered  in  relation  to  the  ordinary 
movements  of  the  Atmosphere.) 

c  2 
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has  become  more  or  less  easterly,  it  will  evidently  be  deflected  towards  the  North, 
and  the  wind  pass  through  S.E.  to  South.  As  the  northward  moyement  contimies, 
the  South  wind  will  shift  gradually  round  through  S.W.  to  West,  for  the  fresh 
arrivals  of  air  (coming  from  the  equator  towards  the  poles)  move  from 
places  which  possess  a  greater  rotatory  velocity  towards  those  which  move 
less  swiftly  eastward. 

A  West  wind  will  have  a  neutralizing  effect  on  equatorial  currents,  and  reduce 
ihem  to  rest.  If  the  tendency  toxoards  the  pole  continues,  the  phenomena  will 
always  be  repeated,  until  fresh  polar  currents  change  the  West  wind  (through 
N.W.)  into  North,  finally  coming  round  again  to  N.E. 

Similarly,  in  the  Southern  Hemisphere,  winds  which  at  their  outset  are 
South  will  gradually  pass  through  S.E.  towards  East.  An  equatorial  current 
(from  the  North)  impinging  on  the  polar  current,  which  has  become  more 
or  less  easterly,  will  cause  it  to  veer  from  East,  through  N.E.  into  North ;  and 
the  movement  continuing,  the  northerly  wind  iu  its  progress  will  shift  more 
and  more  through  N.W.  to  West. 

The  West  wind,  as  is  the  case  in  the  Northern  Hemisphere,  will  tend  to  check 
equatorial  currents,  and  reduce  them  to  relative  rest ;  but  if  the  polar- ward 
tendency  continue,  the  phenomenon  will  always  be  repeated  until  fresh  polar 
currents  change  the  West  wind  (through  S.W.)  into  South. 

16.  (A)  If,  therefore  polar  and  equatorial  currents  are  alternating  with 
each  other  in  the  nartJiern  hemisphere^  the  regular  shifting  of  the  wind  round  the 
compass  will  be  through 

mr-^  S.,  S.W.,  W.,  N.W.,  N.,  N.E.,  E.,  S.E.,  S.  »- 
and  the  changes  will  take  place  oftener  between  South  and  West,  and  between 
North  and  East,  than  between  West  and  North,  or  East  and  South; — for  the  first 
changes  show  a  continuance  of  the  exciting  cause,  while  the  latter  point  to  a 
change  of  it — and  being  transition  winds,  they  cannot  blow  for  any  length  of  time. 
(B)  By  a  like  course  of  reasoning  when,  in  the  southern  hemisphere,  polar 
currents  alternate  with  equatorial,  the  regular  shifting  of  the  wind  round  the 
compass  will  be  successively  through 

»-*    8.,  S.E.,  E.,  N.E.,  N.,  N.W.,  W.,  S.W.,  S.    »- 
and  the  changes  ensue  oftiener  between  North  and  West,  and  between  South  and 
East  than  between  West  and  South,  or  East  and  North. 

1 7.  This  is  the  Law  of  Gyration, — or  the  Law  of  the  Rotation  of  the  Wind — 
and  we  see  that  the  veering  of  the  vane  may  merely  indicate  the  existence  of  a 
steady  current  of  air.  It  is  a  misapprehension  of  this  fact  that  causes  the 
existing  confusion  with  reference  to  questions  bearing  on  the  theory  of  the 
winds.  The  essential  difference  between  the  veering  of  the  vane  as  produced  by 
a  steady  breeze  and  that  resulting  from  a  centripetal  current,  or  a  whirling 
motion  with  an  advancing  centre,  is  however,  that  in  the  first  instance  {i.e,  with 
a  steady  breeze)  the  rotation  is  constantly  in  the  same  direction,  but  in  the  case 
of  the  second  it  veers  oo  both  sides  of  the  track  and  in  opposite  directions.    If, 
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therefore,  as  regards  the  Northern  Hemisphere,  the  partial  rotation  through 
S.,  W.,  N.,  E.  he  called  ''with  the  son,"  or  direct,  and  the  partial  rotation 
throngh  S.,  E.,  N.,  W.  be  called  *'  against  the  sun/'  or  retrograde,  as  is 
customary :  and  similarly,  in  the  Southern  Hemisphere,  the  partial  rotation 
throngh  8., E.,  N.,  W.,  be  called  ''with  the  snn,"*  and  the  partial  rotation 
throngh  S.,  W.,  N.,  E.  be  called  "against  the  sun,"*  it  follows  that — 

Steady  winds  turn  the  yane  only  in  a  direct  sense,  or  with  the  sun ; 
Whirlwinds,  or  centripetal  gales,  when  they  advance,  turn  the  vane  either  with 
or  against  the  sun,  according  to  the  side  on  which  the  vortex  passes  by  the 
place  of  observation. 
When  steady  winds  from  different  directions  approach  each  other,  rotations 
commence  in  either  way ; — direct  when,  on  the  west  side  of  the  compass, 
a  wind  is  more  northerly  than  that  which  preceded  it,  and  retrograde  when 
it  is  more  southerly.     On  the  east  side,  on  the  contrary,  the  gyration  is 
direct  when  a  wind  is  more  southerly  than  its  predecessor,  and  retrograde 
when  it  is  more  northerly.   Winds  blowing  from  directly  opposite  points  may, 
by  arresting  each  other's  course,  produce  a  calm,  and  therefore  give  rise  to 
the  same  phenomenon  which  is  visible  in  the  vortex  of  a  centripetal  current 
(or  in  the  centre   of  a  whirlwind),  that  is  to   say,  a   calm  intervening 
between  opposite  winds. 
And  we  thus  see  that  the  same  phenomena  may  occur  under  totally  different 
conditions. 

IB.  Such  is  a  brief  sketch  of  Dove's  law  of  the  rotation  of  the  winds;  and  a 
general  summary  of  the  result  of  his  investigations  may  be  given  in  (nearly)  his 
own  words,  as  follows  : — f 

(1.)  All  steady  winds  are  modified  by  the  rotation  of  the  earth  in  such  a 
manner  that  equatorial  currents  receive  a  westerly  deflection,  and  polar 
currents  an  jBasterly  deflection. 

The  N.E.  and  the  S.E.  Trade-winds  are  steady  polar  currents. 
The  Monsoons  are  alternations  of  a  polar  and  an  equatorial  current 
twice    during    the  year, — ^therefore,  they  are  N.E.  and  S.W.  in  the 
northern  hemisphere,  and  S.E.  and  N.W.  in  the  southern  hemisphere. 

*  Neither  of  these  expressions  accords  with  the  seaman's  view :  he  is  accnstomed  to  regard 
a  movement  from  Uft  to  right  as  being  "  with  the  sun,"  for  the  term  originated  in  the 
northern  hemisphere,  beyond  the  tropic,  where  the  sun  culminates  in  the  South,  and  hence, 
looking  in  that  direction,  the  snn  rises  on  the  left  and  sets  on  the  right  hand — ^i.e.  left  to  right, 
"  with  the  snn;"  this  idea  he  carries  over  every  part  of  the  globe.  But,  in  truth,  left  to  right, 
'*with  the  sun,'*  is  erroneous  in  the  southern  hemisphere,  for,  to  an  observer  there,  the  sun 
culminates  in  the  North,  and  when  he  looks  in  that  direction  he  sees  the  sun  rise  on  the  right 
hand  and  set  on  the  left,  hence  for  the  southenk  hemisphere  right  to  left  is  "  with  the  sun." 
The  northern  term— -Ze/t  to  right  "  with  the  sun  "—is  therefore  scientifically  inaccurate  when 
used  in  the  southern  hemisphere ;  the  expression  in  the  text  is  consequently  correct,  but  not 
in  th«  Beaman's  sense. 

+  "  Das  Geseti  der  Stiirmc,"  p.  187—192, 
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(2.)  Bodies  of  air  set  in  motion  from  a  state  of  rest  torn  the  wind-Tane  in  the 
direction  of  the  meridian,  as  follows  : — 

(a.)  The  polar  current  in  the  northern  hemisphere,  from  N.  to  E. 
(6.)  The  polar  current  in  the  southern  hemisphere,  from  S.  to  E. 
(c)  The  equatorial  current  in  the  northern  hemisphere,  from  S.  to  W. 
(d.)  The  equatorial  current  in  the  southern  hemisphere,  from  N.  to  W. 
Hence,  of  the  winds  in  the  northern  hemisphere — 
(a.)  Those  from  N.  to  E.  are  the  polar  current. 
(6.)  Those  from   E.  to  S.   mark  the  transition  of  a  polar  to  an 

equatorial  current, 
(c.)  Those  from  S.  to  W.  are  the  equatorial  current. 
(d,)  Those  from  W.  to  N.  mark  the  transition  of  an  equatorial  to  a 
polar  current. 
Similarly,  in  the  southern  hemisphere,  the  winds — 
(a.)  From  S.  to  E.  are  the  polar  current. 
(6.)  From  E.  to  N.  mark  the  transition  of  a  polar  to  an  equatorial 

current. 
(c.)  From  N.  to  W.  are  the  equatorial  current. 
{d.)  From  W.  to  S.  mark  the  transition  of  the  equatorial  to  the  polar 
current. 
A  complete  rotation  in  the  northern  hemisphere  is  therefore — 

»-♦    S.,  W.,  N.,  E.,  S.     »-♦    with  the  sun. 
And  in  the  southern  hemisphere — 

»-►    S.,  E.,  N.,  W.,  S.    »-^    also  with  the  sun. 
(8.)  The  course  of  a  steady  wind  may  he  ohstructed   hy  the  deflection 
originating  in  the  rotation  of  the  earth : — 

(a.)  By  a  wind  hlowing  constantly  in  a  direction  perpendicular  to  its 

primitive  one  :  such  are  the  West  India  hurricanes,  which,  for 

this   reason,  go  first  from  S.E.  to  N.W. ;  and  those  of  the 

southern  hemisphere,  from  N.E.  to  S.W. 

(6.)  By  an  aerial  current  with  less  deflection ;  such  are  the  typhoons 

during  the  S.W.  monsoon,  which  is  circumscrihed  farther  to  the 

eastward  hy  the  South  monsoon.     Of  the  typhoons,  however, 

many  prohahly  have  a  progressive  motion  from  W.  to  E., 

caused  by  the  heavy  air  of  the  Trade-wind  region — situated  to 

the  eastward — rushing  directly  towards  the  rarefied  air  of  the 

region  of  the  S.W.  monsoon,  and  thereby  producing  a  whirlwind. 

{c)  By  a  mechanical  impediment ;  as  in  the  instance  of  a  storm  (described 

by  Piddington)  which  occurred  in  the  Bay  of  Bengal,  June,  1839. 

In  these  cases,  when  the  storm  is  an  equatorial  one,  whirlwinds  are  produced 

in  the  northeiTi  hemisphere  in  a  direction  contrary  to  that  in  which  the  hands  of  a 

watch  move :  and  in  the  southern  hemisphere  in  the  same  direction  as  the  liands  of 
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a  watch  move.     Hence,   in  the  northern  hemisphere  the  following   shiflings 
of  the  wind- vane  occur : — 

(a)  If  the  Yortex  (or  centre)  of  the  storm  passes  to  the  westward  of  the 
place  of  observation — 
The  rotation  will  be  m-*   S.,  W.,  N.,  E.,  S.   »-).  with  the  sun  ; 
(6)  If  the  vortex  of  the  storm  passes  to  the  eastward — 

The  rotation  will  be  »->  S.,  E.,  N.,  W.,  S.  »-►  against  the  sun. 
But,  in  the  soutJiem  hemisphere,  when  the  storm  is  also  an  equatorial  one : — 
(a)  If  the  vortex  of  the  storm  passes  to  the  west  of  the  place  of 
observation — 
The  rotation  will  be  m-*  S.,  E.,  N.,  W.,  S.   m-*  with  the  sun; 
{b)  K  it  passes  to  the  eastward — 

The  rotation  will  be  s-^  S.,  W.,  N.,  E.,  S.   tk-*  against  the  sun. 

Thus  in  both  hemispheres,  the  passage  of  an  Equatorial  whirlwind 

storm  on  the  west  side  of  the  place  of  observation  produces  normal 

revolutions,  i,e,  revolutions  in  accordance  with  the  law  of  gyration ; 

but  its  passage  on  the  east  side  produces  anomalous  revolutions,  Le, 

contrary  to  the  law  of  gyration.     Polar  whirlwind-storms  move 

precisely  in  an  opposite  direction : — ^the  revolution  is  normal  when 

the  vortex  passes  to  the  eastward,  and  anomalous  (or  abnormal) 

when  it  passes  to  the  westward  of  the  place  of  observation. 

The  old  rule  that  ''  anomalous  shiftings  of  the  vane  occur  in  stormy 

weather"  is  in  this  manner  justified.     It  cannot,  however,  be  ascertained 

from  those  shiftings  whether  an  equatorial  whirlwind  passes  on  one  side,  or  a 

polar  one  on  the  other ; — this  depends  on  the  initial  point  of  the  shifting,  and,  as 

a  consequence  of  the  whirlwind,  can  never  amount  to  more  than  half  a  circle. 

(4.)  The  vane  may  shift  from  one  direction  to  that  immediately  opposite  to  it — 

(a)  When  steady  winds  oppose  each  other,  or  fight  with  each  other,  as 

the  seaman  says; 

(6)  When  the  vortex  of  a  whirlwind-storm  passes  over  the  place  of 

observation. 

(5.)  A  whirlwind-storm  may  b^  passing  even  when  the  wind- vane  does  not  shift 

at  the  place  of  observation.     This  happens  when  the  place  is  but  touched 

by  the  whirlwind.     On  one  side  the  storm  then  appears  to  retrograde, — 

and  on  the  other  to  advance  : — ^for  instance,  a  whirlwind  (revolving  in  a 

direction  contrary  to  that  in  which  the   hands   of  a  watch  move)  is 

advancing  from  S.W.  to  N.E. ;  on  the  north-west  side  of  such  a  storm, 

a  N.E.  wind  appears  in  the  south-westerly  regions  earlier  than  in  the 

north-easterly,  whilst  on  the  south-east  side  of  the  storm  a  S.W.  wind 

actually  appears  to  advance,  Le.  it  enters  the  north-easterly  regions  at  a 

later  period.     The  first    is  the  well-known  case  observed  by  Franklin 

during  an  eclipse  of  the  moon.     Those  who,  founding  their  theory  on 

this  and  analogous  instances,  divide  the  winds  into  positive  and  negative, — 
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into  winds  par  inspiration^  and  par  impuhioHy — call  one  side  of  such  a 

Btorm  positive  and  the  other  negative. 

(6.)  In  the  temperate  zones  storms  are  caosed,  also,  hy  two  currents  of  air  in 

jaztaposition, — one  pressing  laterally  on  the  other, — and  daring  the 

transition,  the  shifting  of  the  vane  may  be  either  with  or  against  the 

snn,  but  ever  according  to  the  direction  of  the  currents  impinging 

on  each  other. 

(7.)  Local  phenomena  (as  land  and  sea  breezes,  winds  blowing  through  valleys, 

deflections  of  the  Trade-winds  along  the  coast,  trombs,  &o.)  affect  the 

wind  vane  according  to  local  conditions,  and  they  may  be  such  as  either 

to  produce  a  veering  of  the  vane  in  accordance  with  that  consequent  on 

general  air-currents,  or  one  in  an  opposite  direction.     In  open  regions 

they  are  more  prominent  during  the  day,  when  the  general  air-currents 

.  are  less  prevalent ; — so  also  in  the  region  of  the  **  variables"  between 

the  Trades,  at  the  time  the  monsoons  change,  and  particularly  in  summer, 

when  the  ascending  current  (courant  ascendant)  weakens  the  power  of 

of  the  horizontal  currents.     Indeed,  it  is  not  impossible  that,  setting 

aside  local  influences,  one  cause  of  a  periodical  shifting  of  the  vane  is 

to  be  found  in  the  daily  course  of  the  sun ; — ^thus,  if  the  spot  where  the 

daily  maximum  of  temperature  occurred  formed  a  point  of  attraction  for 

bodies  of  air  lying  near  it,  the  direction  of  the  wind  during  the  morning 

would  necessarily  be  westerly^  and  during  the  afternoon  easterly  ^ — and 

thus  the  vane  would  turn  in  a  direction  contrary  to  the  movement  of 

the  magnetic  needle. 

16.    As  whirlwinds  are  not  confined  to  a  definite  locality,  the  probability  that 

any  given  place  is  situated  on  its  east  side  is  just  as  great  as  that  it  should  be  on 

the  west  side ;  the  same  remarks  also  apply  where  whirlwinds  owe  their  origin  to 

local  causes — and  thus  display  a  great  degree  of  similitude  as  regards  their 

course.     The  predominance  of  the  ^gyration  of  the  wind  in  a  certain  direction 

(with  the  sun)  is  consequently  a  phenomenon  which  is  not  connected  with  the 

whirling  motion  of  the  storm-winds,  but  only  with  the  influence  of  the  earth's 

rotation  on  progressive  steady  winds. 

Now  three  things  are  possible : — 

1.  Either  all  revolutions  of  the   vane  through  great  arcs    are  caused  by 
whirlwinds ;  and  in  this  case, — 

(a.)  K  these  whirlwinds  occur  first  at  one  spot  and  then  at  another, 
indifferently,  then  there  is  no  predominating  direction  in  the 
shifting  of  the  vane  ; 
(6.)  Or,  if  the  origin  of  these  whirlwinds  is  local,  and  if  in  their 
progress  they  advance  more  or  less  along  the  same  path,  then 
there  are,  at  certain  places  in  each  hemisphere,  predominant 
shiftings  of  the  wind-vane  in  the  direction  S.,  £.,  N.,  W.,  and 
in  others^  in  the  direction  S.,  W.,  N.,  E. 
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2.  Or,  ail  shiftings  of  the  wind-vane  commence  with  the  alternation  of  steady 
meridional  air-cnrrents,  in  accordance  with  the  principles  of  Hadlej's 
theory  of  the  Trade-winds,  and  in  conseqnence  of  opposing  currents 
pushing  through  each  other :  then  the  vane  traverses  in  the  direction 
S.,  E.,  N.,  W.  in  the  northern  hemisphere, — and  S.,  W.,  N.,  E.  in  the 
southern :  ue.  in  both  cases  the  toind  veers  with  the  sun.  The  hacking  of 
the  wind  cannot  under  these  conditions  exceed  the  quadrant  of  a  circle. 
8.  Or,  lastly,  the  shiftings  of  the  wind-vane  arise,  in  both  ways,  (1)  from  the 
alternation  and  displacement  of  meridional  air-currents,  and  (2)  from  a 
progressive  whirlwind ;  consequently,  in  each  hemisphere,  both  descrip- 
tions of  rotation  must  occur,  but  that  **  with  the  sun  "  will  predominate. 
The  first  cause — alternations  of  meridional  currents — ^produces  (in  both 
hemispheres)  only  gyrations  with  the  sun ;  and  the  second — i.e.  the  whirl- 
wind— -just  as  many  with  the  sun  as  against  it.  Hence,  however  frequent 
whirlwinds  may  be,  there  must  always  be  more  gyrations  that  are 
direct  than  retrograde. 
ao.  It  is  well  known  that  whirlwind-storms,  hurricanes,  or  cyclones,  originate 
at  certain  places,  and  spread  in  certain  directions ;  for  instance, — 

(a)  The  West  India  hurricanes  {Aracan  or  Huiran-vucan  of  the  coast 
of  Mexico,  ViLthan  of  Patagonia)  commence  on  the  inner  edge  of 
the  N.E.  Trade,  and  even  within  the  Trade  itself,  especially  in 
the  latter  part  of  summer  and  in  autumn,  the  whirling  motion  of 
which  is  caused  originally  by  the  wind  blowing  from  the  S.E. 
encountering  the  N.E.  Trade,  or  by  portions  of  the  upper  Trade 
descending  from  above.  They  progress  from  S.E.  to  N.W.  in 
the  torrid  zone,  then  recurving  at  right  angles  at  the  outer  edge 
of  the  Trade-winds,  they  move  from  S.W.  to  N.E. ;  during 
the  progression  the  whirlwind,  which  revolves  in  a  direction 
opposite  to  that  in  which  the  hands  of  a  watch  move,  expands 
very  considerably.  In  the  region  of  the  S.E.  Trade-wind  of 
the  Atlantic,  whirlwind-storms  occur  with  less  frequency, 
(fr)  The  typhoons  in  the  northern  Indian  Ocean  and  China  Sea  occur 
most  frequently  in  autumn,  but  are  also  violent  at  the  com- 
mencement of  the  S.W.  monsoon.  The  direction  in  which  they 
advance  is  rather  more  from  E,  to  W.  than  from  N.E.  to  S.W., 
especially  on  the  south  coast  of  China.  In  the  southern  half 
of  the  Indian  Ocean  they  are  likewise  very  violent,  going  there 
from  N.E.  to  S.W.  and  recurving  at  right  angles  at  the  outer 
edge  of  the  Trade,  whence  they  advance  from  N.W.  to  S.E. 

The  rotation  of  the  air  in  the  whirlwind -storms  of  the 
northern  hemisphere  is  in  the  opposite  direction  to  that  in  which 
the  hands  of  a  watch  move ;  and  in  the  direction  with  watch- 
hands  in  the  southern.     The  causes  which  produce  these  effects 
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lie  in  the  lateral  jnxtapositioii  of  the  regions  of  the  monsoons 
and  Trade-winds,  as  well  as  in  the  displacement  of  one 
monsoon  by  the  other, 
a  i.  Under  certain  local  conditions,  a  whirlwind-storm  may  be  so  modified  as 
to  assume  at  particular  spots  the  form  of  a  steady  wind ;  although,  when  its 
course  is  observed  oyer  a  large  circuit,  it  shows  itself  to  be  a  real  whirlwind. 
This  is  the  case,  for  instance,  according  to  Bedfield,  with  the  hurricanes 
{northers)  of  the  northern  part  of  the  Gulf  of  Mexico,  which,  especially  from 
September  to  March,  at  Vera  Cruz,  reach  their  greatest  height  four  hours  after 
they  commence,  and  then  rage  for  48  hours  with  undiminished  fuiy.  The 
explanation  given  by  Bedfield  of  this  long  duration  of  the  storm  without 
changing  its  direction  is,  that  the  whirlwind  advancing  from  the  eastward  comes 
in  contact  with  and  is  arrested  by  the  high  land,,  by  which  means  it  becomes,  as 
it  were,  flattened,  and  its  circular  form  is  partially  changed  to  a  rectilinear  one. 
The  N.E.  and  N.N.E.  storms  in  the  Pacific  Ocean,  on  the  coasts  of  Nicaragua 
and  Guatemala,  known  by  the  names  PapagaUo  and  Tehuantepec^  are  axscording 
to  Bedfield,  the  fine  weather-side  of  a  whirlwind- storm, — while  the  S.W.  gales 
in  August  and  September,  which  are  called  TapayaguaSy  represent  the  other  side. 
a  a.  The  indications  of  approaching  weather  will  be  most  simple  in  the  zone 
of  the  Trade- winds,  because  the  rotation  of  the  earth,  owing  to  the  simple 
circumstance  of  the  initial  and  terminal  points  of  the  aerial  current  remaining 
nearly  the  same,  does  not  produce  a  regular  shifting  of  the  vane,  but  its  constant 
deflection,  viz.,  a  steady  wind — that  of  the  Trade ;  and  the  storms  have  only  one 
form — a  rotatory  one.  In  the  regions  of  the  monsoons  they  will  be  somewhat 
more  complicated,  because  there  two  aerial  currents,  altematmg  one  with  each 
other  in  the  year,  produce  one  annual  shifting  of  the  vane,  being  periodical 
winds;  and  the  storms,  the  form  of  which  is  likewise  rotatoiy,  have  consequently 
a  less  constant  direction,  and  in  fact  it  must  differ  in  a  certain  degree  from  the 
prevalent  one  in  order  to  produce  a  whirlwind.  They  must,  lastly,  be  most 
complicated  in  the  temperate  zone,  where  the  law  of  gyration  is  universally 
prevalent,  but  where  storms  also  occur  in  all  forms  hitherto  known.  The 
temperate  zone  has,  however,  this  advantage  over  the  torrid  zone,  that  whirl- 
winds produce  but  modified  effects  as  compared  with  the  fearful  violence  of 
storms  of  this  description  in  the  tropics,  and  where  they  are  so  destructive. 

as.  Zrfu&d  and  Sea  Braasaa: — ^The  alternation  of  the  Land  and  Sea  Breezes 
{see  §  8,  p.  12),  so  well  developed  between  the  tropics,  is  only  persistent  there  during 
the  dry  (or  fine)  season ;  these  winds  are,  however,  common  in  middle  latitudes 
during  the  summer,  and  traces  of  them  have  even  been  noticed  in  Greenland. 

The  direction  of  these  two  breezes  is  perpendicular  to  that  of  the  coast,  but 

modified  in  various  ways  by  the  prevalent  wind  of  the  region,  for  example if 

an  east  wind  blows  near  an  island,  the  sea-breeze  will  be  stronger  on  the  east 
coast,  and  the  land-breeze  will  be  weak ;  on  the  west  coast,  on  the  contrary,  the 
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land-breeze  will  be  stronger  than  the  sea-breeze ;  so  also,  on  the  sonth  coast  the 
land-breeze  will  blow  from  S.E.  at  the  time  of  its  greatest  strength,  and  the  sea- 
breeze  from  the  N.E., — ^while  in  the  coarse  of  the  twenty-four  hours,  the  wind 
will  take  all  the  intermediate  directions. 

On  and  near  promontaries  the  land- wind, is  weak  ;  in  deep  gulfe  the  sea-breeze 
is  weak.  Neither  of  these  winds,  however,  extends  far  seaward,  except  in 
occasional  instances,  in  which  case  they  gradually  diminish  in  force  xmtil  they 
give  place  to  the  usual  wind  characteristic  of  the  region  and  time  of  year — ^not  at 
all  times  without  an  intervening  calm,  or  perhaps  a  squall  accompanied  by  rain. 

A  knowledge  of  these  winds  is  absolutely  essential  in  coast  navigation,  since 
they  may  be  turned  to  good  account  in  shortening  a  passage ;  they  are  often  very 
useful  in  making  and  leaving  an  anchorage. 

It  not  unfrequently  occurs,  that  on  some  coasts  the  interval  of  calm  which 
precedes  the  setting  in  of  the  land-breeze  is  of  shorter  duration  than  that 
preceding  the  return  of  the  sea-breeze.  This  difference,  as  well  as  the 
irregularity  of  the  two  winds  themselves,  is  not  alone  due  to  the  alternate 
heating  and  cooling  of  the  land.  The  secondary  causes  which  produce  these 
results  are  probably  the  sinuosities  and  relief  of  the  coast — the  height  and 
distance  of  the  mountains — and,  as  before  observed,  the  direction  of  the 
prevailing  winds  of  the  region. 

94.  Bain: — ^The  atmosphere  always  holds  in  suspension  more  or  less  of 
aqueous  vapour  in  a  visible  or  invisible  form ;  in  fact,  we  may  consider  the  globe 
as  surrounded  by  two  atmospheres — one  of  air  and  the  other  of  aqueous  vapour — 
which,  are  not  chemically  combined,  but  commingled  or  mechanically  mixed — 
each  being,  as  it  were,  diffused  through  the  pores  of  the  other ;  and  the  union  of 
the  two  exists  at  all  times  and  in  all  places,  though  the  amount  of  aqueous 
vapour  is  extremely  variable,  depending  on  the  temperature  of  the  air ;  for  a  given 
quantity  of  air  (as  a  cubic  foot),  at  a  given  temperature,  can  receive  only  a  certain 
quantity  of  vapour ;  the  warmer  the  air,  the  more  it  expands,  and  the  greater  its 
capacity  for  moisture ;  but  in  every  case  there  is  a  point  beyond  which  it  can 
sustain  no  more,  and  it  is  then  said  to  be  saturated;  whatever  lowers  the 
temperature  of  the  air — ^as  contact  with  the  colder  earth,  or  contact  with  and 
commingling  of  colder  air-currents — diminishes  its  capacity  for  vapour,  and 
produces  condensation  under  the  form  of  dew,  fog,  rain,  snow  or  hail, 
as  the  case    may  be. 

The  course  of  the  winds  being  known,  it  is  easy  to  understand  the  distribution 
of  rain,  fof  it  is  chiefly  through  their  agency  that  the  moisture  of  the  atmosphere, 
whether  invisible  still  or  in  the  form  of  clouds,  is  borne  to  and  spread  over  the 
continents,  there  to  ^  in  copious  and  refreshing  showers.  Bain  seldom  &lls 
at  sea  within  the  region  of  the  steady  Trade-winds ;  for  those  winds  coming  from 
higher  latitudes  are  acquiring  temperature  and  taking  up  moisture  as  they  pass 
over  the  surface  of  the  ocean  ;  but  beyond  the  tropics  where  the  return  or  counter 
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Trade  descends  to  the  level  of  the  earth's  surface  and  comes  in  contact  with  the 
colder  air  of  temperate  regions,  its  vapour  held  so  &r  in  abeyance,  becomes 
condensed  and  is  precipitated  in  rain,  as  in  the  case  of  the  warm  and  moist 
S.W.  wind  of  the  Atlantic. 

When  a  wind  charged  with  clonds  arrives  in  a  warmer  and  drier  air,  that 
warmer  air  having  a  mnch  greater  capacity  for  vapoar,  instantly  dissolves  the 
clouds.  Where,  however,  the  advance  of  such  a  wind  is  arrested  by  a  mountain 
chain  or  plateau,  it  rises  into  the  colder  layers  of  the  atmosphere,  the  vapours 
are  condensed,  and  rain  flows  down  the  opposing  slope ;  the  wind,  accompanied 
by  cloud,  then  passes  over  to  the  other  side  of  the  chain,  where  it  arrives  dry  and 
cold,  and  deprived  of  nearly  all  its  moisture.  But  it  is  even  possible,  that 
without  such  an  opposing  obstacle,  a  rapidly  ascending  current  may  hurry  the 
abundant  vapours  of  the  lower  strata  to  the  more  elevated  regions  of  the  atmo- 
sphere, where  they  are  speedily  condensed  and  fall  back  in  torrents  of  rain,  as  is 
the  case  between  the  tropics. 

26.  Seasons  of  the  Torrid  Zona. — In  the  temperate  regions  of  the  earth  we 
are  accustomed  to  recognize  the  astronomical  seasons — spring,  summer,  autumn 
and  winter ;  but  seasons  of  temperature  are  unknown  between  the  tropics ;  there 
the  inhabitants  regard  the  year  as  divided  into  a  rainy  and  a  dry  season. 

When  the  Trade-wind  (N.E.  or  S.E.)  blows  with  its  wonted  regularity,  the  sky 
preserves  a  constant  serenity,  and  is  of  a  deep  azure  blue, — the  air  is  then  dry, 
and  the  atmosphere  cloudless :  such  is  generally  the  case  when  the  sun  is  in  the 
opposite  hemisphere.  But  in  proportion  as  the  sun  approaches  the  zenith  of  the 
space,  the  Trade-wind  (by  degrees)  blows  irregularly,  giving  plac«  to  variable 
winds ;  the  sky,  assuming  a  whitish  tint,  becomes  overcast  and  cloudy ;  and  in  the 
afternoon,  when  the  heat  has  attained  its  maximum,  a  storm  accompanied  by 
heavy  showers  ensues.  As  the  storm  progresses  the  showers  become  more 
frequent,  pouring  down  at  times  in  a  perfect  flood  of  rain,  and  inundating  the 
earth  with  torrents  of  water ;  at  this  time  the  earth  is  so  moist  that,  in  many 
places  between  the  tropics,  the  inhabitants  live  as  it  were  in  a  kind  of  vapour 
bath ;  the  heat  is  oppressive  and  stifling ;  the  body  is  completely  enervated,  and 
the  mind  grows  dull  and  listless :  this  is  the  period  when  those  fevers  that  destroy 
so  many  Europeans  are  prevalent,  but  it  is  also  the  season  when  vegetation  puts 
on  new  freshness  and  vigour.  Ere  long  the  sun  in  its  annual  progression, 
advances  to  pour  down  his  vertical  rays  upon  other  places ;  the  rains  diminish, 
the  atmosphere  becomes  once  more  serene  and  clear,  the  Trade-wind  resumes  its 
regularity  as  the  prevalent  wind,  and  the  rainy  season  is  at  an  end.    * 

In  general  teims,  therefore,  the  rainy  season  in  the  northern  half  of  the  torrid 
zone  maybe  said  to  commence  in  April  and  last  till  October ;  while  the  dry  season 
extends  from  October  to  April.  In  the  southern  half  of  the  torrid  zone  this  order 
of  the  weather  and  seasons  is  reversed.  Also,  as  the  sun  passes  from  one  tropic 
to  the  other,  it  follows  that  phices  in  the  immediate  vicinity  of  the  equator  must 
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have  tico  rainy  and  two  dry  seasons ;  the  second  rainy  season  being  distinguished 
by  intervals  of  fine  weather,  as  the  second  dry  season  is  characterized  by 
intervals  of  squalls  and  rain. 

26.  The  rainfall  is  greatest  within  the  tropics,  and  decreases  as  we  advance 
north  and  south  into  the  higher  latitudes,  but  the  number  3!f  rainy  days  is  fewest 
there,  and  in  this  respect  offering  a  perfect  contrast  to  the  temperate  zones  ;  in 
the  latter  regions,  the  earth  is  more  or  less  watered  by  rain  throughout  the  whole 
year,  but  secondary  causes  so  hx  interfere  that  its  distribution  is  as  variable  as 
the  seasons,  the  winds  and  the  temperature — ^in  fsust,  except  between  the  tropics, 
rain  is  the  most  irregular  of  all  meteorological  phenomena,  both  in  respect  of  the 
frequency  of  its  occurrence  and  in  the  quantity  that  DeiIIs  in  a  given  time. 

37.  cionds. — Kaemtz  adopting  the  classification  of  Howard,  has  given  the 
following  simple,  but  not  less  accurate  description  of  the  varied  appearances  of 
the  Clouds*  : — 

The  cirrus  {cat's  tail  of  sailors)  is  composed  of  thin  filaments,  the  association 
which  resembles  a  brush — at  other  times  woolly  hair — and  at  times  slender 
net  work. 

The  cumulus  or  summer-cloud  {hall  of  cotton  of  sailors)  frequently  presents 
itself  in  the  form  of  a  hemisphere  resting  on  a  horizontal  base.  Sometimes  these 
hemispheres  are  built  one  upon  the  other,  and  form  those  great  clouds  which 
accumulate  on  the  horizon,  and  resemble,  at  a  distance,  mountains  covered 
with  snow. 

The  stratus  is  a  horizontal  band  which  forms  at  sunset,  and  disappears  at 
sunrise. 

Under  the  name  of  cirro-cumulus,  Howabd  designates  those  little  rounded 
clouds  which  are  often  called  woolly  clouds :  when  the  sky  is  covered  with  them 
it  is  said  to  be  fleecy. 

The  cirro-stratus  is  composed  of  little  bands  of  filaments  more  compact  than 
those  of  the  cirrus^  for  the  sun  has  sometimes  a  difficulty  to  pierce  them  with  its 
rays.  These  clouds  form  horizontal  strata,  which,  at  the  zenith,  seem  composed 
of  a  great  number  of  thin  clouds, — whilst  at  the  horizon,  when  we  see  the 
vertical  projection,  a  long  and  narrow  band  is  visible. 

When  the  cumulus  clouds  are  heaped  together  and  become  more  dense,  this 
species  of  cloud  passes  into  the  condition  of  cumulo-stratus,  which  often  assumes 
at  the  horizon  a  black  or  a  bluish  tint,  and  passes  into  the  state  of  nimbus,  or 
rain-cloud.  The  latter  is  distinguished  by  its  uniform  grey  tint  and  its  fringed 
edges;  the  clouds  of  which  it  is  composed  are  so  compounded,  that  it  is 
impossible  to  distinguish  them. 


*  For  a  foller  description  of  the   Clouds  and  their  various  phases,   see  '*The  South 
Atlantic  Directory." 
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as.  Baanfbrt's  XTotatlon  of  Wind  and  Waatber: — The  following  method 
first  deyised  by  the  late  Hydrographer  to  the  Admiralty,  Sir  Fbancis  Beaufobt, 
is  generally  used  by  seamen  to  indicate  the  State  of  Weather,  and  the  Force 
of  Wind  at  Sea  : — also  in  lighthouses,  and  at  many  stations  on  land. 


Blue  Sky 
Clouds  (detached) 
Drizzling  rain. 


also 


8 


Gloomy. 

HaU 

Lightning, 
m   Misty  (hazy)  -        -        -        - 
o    Overcast  (dull)  {also  g) 
Passing  showers. 
Squally. 

Rain 

Snow 

Thunder.    Lightning 
Ugly    (threatening)    appearance 
weather. 
Visibility.    Objects  at  a  distance  un 

usually' visible.. 
Wet  dew. 


Note, — ^A  letter  repeated  augments  its 
signification :— thus  ff  very  foggy,  rr 
heavy  rain,  r  r  r  heavy  and  continuing 
rain.  Sometimes  a  bar  (  —  )  or  dot  ( . ) 
is  used  for  this  purpose,  as  r  heavy  rain. 


0  Calm. 

1  Steerage  way. 

2  Clean-foll—from  1  to  2  knots. 

3  Ditto        8  to  4  knots. 

4  Ditto        6  to  6  knots. 

5  With  royals. 

6  Top  gallant  sails  over  single  reefs. 

7  Two  reefs  in  top  sails. 

8  Three  reefs  in  top  sails. 

9  Close  reefed  main  topsail  and  courses. 

10  Close  reefed  top  sails  and  reefed  fore- 

sail. 

11  Storm  stay  sails. 

12  Hurricane. 

From  2  to  10  being  supposed  **  close 
hauled." 
The  above  method  is  very  general,  and 
in  practice,  it  answers  well ;  not  only  for 
seamen,  but  even  for  popular  use  on  land, 
by  estimating  the  force  of  wind,  propor- 
tionally, between  the  extremes  of  its 
slightest  motion  and  its  utmost  violence. 


ao.  Mb.  Glaisher  (of  the  Royal  Ohservatory,  Greenwich)  considers  the 
following  notation  (0  to  6)  of  the  wind  preferable  to  the  aboTO,  at  least  for  land 
purposes,  where  there  can  be  no  definite  reference  to  the  power  of  the  sails, — 


Scale  of  Wind:— 
Beaufobt  -  1  to  la 

Corresponding  to 
Glaisheb  -        -        -       1  to    6 


1—3  Light.    - 

3 — 5  Moderate. 

6—7  Fresh.     - 

7—8  Strong.  - 

8-10  Heavy.    - 

10-12  Violent. 


1 

a 

8 
4 

« 

6 


80.  This  chapter  maybe  aptly  conelnded with  a  general  Table  shomng 
ihs  Farce  and  Velocity  of  the  Wind  from  Light  Airs  to  Heavy  Gales 
ttnd  Tempests: — 
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Velocity. 

Pressnre  in  lbs. 
on  Square  Foot. 

Popular  Descriptions. 

Feet  per 

Miles  per 

Second 

Hour. 

0-002 
0004 
0005 

1 

1-47 

1-56 

0-68 

1 

1-06 

.  Gentle    airs     (unappreciable 
by  guage.) 

0019 
0028 
0082 
0043 

3 

3.67 
3-9 
4-5 

2 

2-5 
2-66 
8 

Light  airs  (just  appreciable 
'     by  guage);   would  fill  the 
lightest  sails  of  a  yacht. 

0052 

4-9 

3-3 

0065 

5-58 

8-8 

"N 

0071 

5-87 

4 

0  090 

6-6 

4-5 

0100 
0112 
0180 
0136 

6-98 
7.34 
7-89 
81 

4-75 
5 

5-38 
5-6 

Light  breezes;  such  as  would 
>-    fiU  the  lightest  sails  of  a 
large  ship. 

0162 

8-8 

6 

0228 

10-4 

7 

0260 

11 

7-6 

• 

0-291 

11-8 

8 

0-864 

13-2 

9 

0-390 
0-452 
0-521 

13-6 
14-7 
15-8 

9-27 
10 
10-77 

Moderate  breezes,  in  which 
ships  can  carry  all  sail. 

0-651 

16-2 

11 

0-650 

17-66 

12 

0-780 

19-6 

13 

0-880 

20 

13-6 

^ 

0-884 
0-910 
1042 

20-6 
20-9 
22 

14 

14-25 

15 

,  Fresh  breezes,  —  topgallant- 
sails  and  royals. 

1-170 

23-6 

16 

, 

1-250 

24-2 

16-5 

1802 

25 

17 

1-430 

26-2 

17-8 

Fresh  winds ;  reefe. 

1-470 

26-5 

18 

1-563 
1-630 
1-790 

27-39 
-28 
29-35 

18-67 

19 

20 

Strong    winds;   treble-reefed 
f     topsails. 

1-820 
2084 
2-600 

29-55 
31-15 
35-32 

2014 
21-47 
24 

Gales;    close-reefed   topsails 
and  reefed  courses. 

8-126 

88-73 

26-40 

3-647 

41-83 

28-52 

Strong  gales ;  close  reefed  top- 

4168 

44-83 

80-56 

sails  and  staysails. 

4-689 

47-44 

3234 

5-200 

50 

34 

7-800 

61-18 

41 

) 

10-400 

70-72 

48-2 

\  Heavy  gales  and  storms. 

13-000 

79-07 

53-91 

J 

15-600 

86-61 

.59 

20-800 
26-000 
81-200 

100 

111-74 

122-62 

68-18 
76-18 
83-6 

Very    heavy     gales;    great 
storms ;  tempests. 

36-400 

13218 

9012 

Tornadoes;     cyclones;    hur- 
ricanes. 

41-600 

134-30 

90-34 

52000 

157-98 

107-7 

62-400 

17306 

120 
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81.  8onre«a  of  mfionnation. — In  collating  and  arranging  the  various 
particulars  contained  in  these  pages  respecting  the  Winds  and  Weather,  Currents, 
Tides,  &c.  &c.  of  the  North  Atlantic,  the  following  are  the  principal  sources 
whence  the  information  has  been  derived — 

Maury's  Pilot,  Wind,  Track,  Rain  and  Storm  Charts. 

The  Wind  Charts  of  the  Meteorological  Department  of  the  Board  of  Trade, 

under  the  superintendence  of  Admiral  Fitzbot,  in  which  the  data  of 

Maurj*s  Charts  have  been  converted  into  a  Diagram  for  each   ten 

degrees  of  latitude  and  longitude. 
The  Publications  of  the  Royal  Meteorological  Institute  of  the  Netherlands. 
Abstract    Log-books    (250    in    number),    for    the    Trade    Winds — ^in 

Hobsbuboh's  India  Directory. 
Wise's  100  Voyages  to  India  and  China. 
Abstract  Log-books  (720  in  number)  of  British  Vessels — ^between  1840 

and  1862 — in  the  possession  of  the  Author. 
•  Mauby's  Sailing  Directions  and  Physical  Geography  of  the  Sea. 
Smithsonian  Contributions  to  Knowledge. 
American  Journal  of  Science  and  Arts. 
Reports  of  the  British  Association. 
Mabtin's  History  of  the  British  Colonies. 
Admiral  Fitzboy*s  Weather  Book. 
Sir  Henby  James*  Abstracts  of  the  Meteorological  Observations  by  the 

Royal   Engineers. 
The  Mercantile  Marine  Magazine. 
The  Nautical  Magazine. 
Reports  of  the  United  States  Coast  Survey. 

The  Spanish  Directory  for  the  West  Indies — Derrotero  de  las  AniUlas, 
Kebhallet's    Atlantic     Ocean — Considerations    generales    sur  V  Ocean 

Atlantique. 
Journal  of  the  Royal  Geographical  Society. 
Proceedings  of  the  British  Meteorological  Society. 
Various  publications  (Nos.  1  to  16)  of  the  Meteorological  Department  of 

the  Board  of  Trade. 
The  works  of  Kaemtz,  Romiie,  Dove,  Qustblet,  Glaisheb,  Sir  John 

Heeschel,  &c.  on  Meteorology. 
The  Works  of  Cappeb,  Redfield,  Thom,  Reid,  Piddington,  Esfv,  Dove, 

Meldbum,  Hopkins,  Bibt,  &c.  on  the  Law  of  Storms. 
Various  Surveying  Voyages  (by  the  British  and  French  Governments)  on 

the  African  and  American  Coasts. 
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CHAPTER  III. 

THE  WINDS  OP  THE  NORTH  ATLANTIC. 

The  distribntion  of  the  preyailing  winds  of  the  North  Atlantie,  and  the 
Tarions  modifications  of  the  aerial  currents  as  they  sweep  along,  or  blow  towards 
or  from,  the  extensive  coast-line  bounding  that  portion  of  the  ocean,  may  be 
discussed,  according  to  their  leading  physical  characteristics,  under  three 
distinct  heads,  as  follows: — 

I.  The  Tbadk-Wind  Rbgion; — 

II.  The  Region  of  the  Countsb  Tbadbs  ob  S.W.  Passage  Winds,  inclusire 

of  ail  the  winds  of  the  Temperate  Zone ; — and 

m.  The  Winds  of  the  Abotio  Regions  ; — 
and  in  drawing  the  attention  of  the  nayigator  to  the  Meteorology  of  these  princi- 
pal regions — or  of  any  of  the  subdivisions  of  them  that  may  appear  necessary — ^it 
will  be  of  the  first  importance  so  to  analyse  the  distinctive  phenomena  peculiar  to 
each,  and  so  to  collate  the  materials  derived  from  the  numerous  sources  already 
indicated  (p.  82),  that  the  information  thus  condensed  may  be  rendered 
available  on  any  particular  route,  and  be  especially  serviceable  in  determining 
vhere  the  most  &vourable  winds  may  be  found  at  all  seasons  of  the  year,  by 
which  knowledge  that  most  practical  of  all  purposes  in  the  present  day  can  alone 
be  attained — ^the  saving  of  time  and  the  shortening  of  a  voyage. 

Before  entering,  however,  into  detail,  it  may  not  be  amiss  to  give  a  brief  sketch 
of  the  prevailing  winds  of  the  first  two  regions,  and  to  show  their  general  course 
over  the  North  Atlantic,  the  leading  features  of  which  will  be  more  clearly  under- 
stood by  reference  to  Chart-Diagrams  I  to  IV.,  where  the  arrows  in  the  different 
areas  show  the  direction  whither  the  several  atmospheric  currents  tend  during  the 
four  quarters  of  the  year. 

In  the  summer  {see  Diagram  III.,  July,  Aug.,  Sept.,)  between  the  parallels 
of  40*  and  50**  there  is  a  general  current  of  air  from  west  to  east:  between  the 
meridians  of  GO"*  and  20**  W.  this  current  is  inclined  towards  the  north,  so  as  to 
produce  winds  frt)m  the  southward  of  west;  the  prevailing  wind  between  Long. 
60**  and  40'*  W.  {area  88)  is  S.S.W., — approaching  the  western  shores  of  Europe 
it  becomes  more  and  more  westerly,  until,  between  Long.  20''  and  lO"*  W. 
{area  80)  being  deflected  southwards  towards  the  Spanish  peninsula,  the  prevailing 
wind  is  W.N.W.  There  can  be  no  question  that  this  is  a  great  westerly  stream 
or  current  of  air  modified  by  the  seasons,  and  that  it  has  its  origin  in  the  des- 
cending current  at  the  '<  Calms  of  Cancer,"  between  the  parallels  of  80''  and  40", 
and  westward  of  the  meridian  of  25"*  W.  The  general  direction  of  the  wind  in 
areas  29,  28,  27,  26,  and  25,  is  S.S.W. ;  during  the  summer  the  descending 
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current  at  first  takes  a  direction  nearly  north,  i.e.  the  wind  hlows  almost  from 
the  south ;  as  it  approaches  the  higher  latitudes  the  direction  becomes  more 
easterly — the  wind  blowing  more  from  the  west,  and  in  the  neighbourhood  of 
Spain,  as  already  seen,  it  becomes  W.N.W. 

At  this  season  of  the  year  (the  summer)  the  N.E.  Trade- wind  is  very  generally 
found  on,  or  to  the  northward  of  the  parallel  of  80°,  but  especially  so  to  the 
eastward  of  the  meridian  of  80°  W.  From  off  the  south-western  coast  of  Spain, 
and  along  the  western  shores  of  northern  A£rica  it  appears  as  a  N.N.E.  wind — a 
direction  which  is  maintained,  with  but  slight  yariation,  in  all  that  part  of  the 
Atlantic  eastward  of  80°  W.,  and  northward  of  IV  or  12°  N. ;  it  trayerses  the 
central  part  of  the  ocean  as  a  N.E.  and  E.N.E.  wind,  and  becomes  more  and 
more  easterly  as  it  tends  towards  the  region  of  the  **  equator  of  greatest  warmth'* 
in  the  Gulf  of  Mexico,  and  is  deflected  by  the  South  American  continent ;  the 
sweep  of  the  Trade-wind  with  its  inflections,  and  the  general  tendency  towards 
the  west,  is  seen  at  a  glance  on  Chart-Diagram  III. 

At  this  period  of  the  year  also,  the  S.E.  Trade-wind  will  be  frequently  found 
from  two  to  flye  degrees  north  of  the  Line ;  and  the  equatorial  limits  of  the  two 
Trades  (N.E.  and  S.E.)  are  most  widely  separated — the  intervening  space  being 
occupied  partly  by  the  **  Doldrums,"  and  partly  by  a  S.W.  Monsoon. 

Passing  now  to  the  opposite  season,  winter  {see  Diagram  I.,  Jan.,  Feb.,  March), 
the  same  yeneral  direction  of  the  N.E.  Trade  prevails,  but  its  mean  polar  limit 
does  not  reach  a  higher  latitude  than  25°  N.,  while  its  equatorial  limit  is  pushed 
down  seven  or  eight  degrees  nearer  the  Line  than  during  the  summer.  A  great 
change  has,  however,  taken  place  to  the  northward  of  the  80th  parallel,  where 
areas  25  and  26  otdy  retain  the  southerly  current  which  was  so  well  marked  in 
summer ;  and  it  is  not  a  little  interesting  that  this  S.S.W.  wind  should  be  so 
persistent  amidst  the  change  that  has  clearly  supervened, — for  while  to  the  north 
of  the  parallel  of  40°  the  same  current  from  west  to  east  prevails  as  in  summer, 
the  wind  is  now  more  generally  between  W.S,W.  and  W.N.W., — but  over  all  that 
part  of  the  ocean  between  the  meridians  of  75°  and  50°  W.  the  current  sweeps 
from  the  north  of  west,  resulting  in  a  general  W.N.W.  wind ;  turning  also  to 
areas  24  and  28  the  change  is  no  less  strongly  marked, — in  the  former  area^ 
containing  the  Western  Islands,  the  wind  may  be  characterised  as  all  round  the 
compass, — ^while  in  the  latter  area,  containing  Madeira,  the  N.E.  Trade  that 
swept  the  coast  of  Africa  has  given  place  to  winds  blowing  directly 
towards  that   continent. 

From  that  broad  belt  on  the  ocean  designated  by  Mauby  as  the  <<  Calms  of 
Cancer,"  the  motion  of  the  Trade-wind  towards  the  equator  and  the  tendency  of 
the  southerly  winds  towards  the  pole  would  be  strictly  in  accordance  with  what 
might  be  supposed  to  occur — ^and,  in  fact,  such  a  distribution  of  the  wind  is  well 
defined  from  April  to  September  {see  Diagrams  11.  and  HI.) :  it  might  also  be 
expected  that  during  the  winter  season,  the  direction  of  the  current  of  air  tending 
polarwise  would  undergo  some  modification  and  be  deflected  from  its  usual 


THE  WINDS  OF  THE  NORTH  ATLANTIC.  85 

flummer  course ;  bnt  the  characteristic  N.W.  and  W.N.W.  winds  that  appear  to 
preyail  northward  of  80**  N.  and  westward  of  50°  W.,  from  October  to  March  {see 
Diagrams  I.  and  IV.)  require  explanation,  indeed  it  may  be  said  that  Mauby's 
hypothesis  of  a  pair  of  descending  currents  at  the  ''  Calms  of  Cancer"  entirely 
fiuls  here  as  it  is  impossible  to  conceive  how  the  current  flowing  otU  from  the 
base  of  the  calm,  should  flow  to  it — which  the  preyailing  winds  indicate.  The 
&ct  may  possibly  be  something  of  this  character ; — ^the  outflowing  of  the  descen- 
ding S.W.  current  is  confined  to  mid-ocean, — ^here  it  is  of  sufficient  strength  to 
OYcrcome  any  tendency  of  the  wind  to  draw  to. a  heated  part  of  the  ocean ;  not 
80,  nearer  the  American  continent.  The  intense  cold  of  an  American  winter  is* 
well  known ;  the  warm  Gulf  stream,  however,  is  at  no  great  distance  from  the 
coast,  and  during  the  winter  months  one  phase  of  a  monsoon  is  established, — 
certainly  such  appears  to  be  the  case  from  Lat.  80**  to  45''  N.,  and  from 
Long.  50°  to  80°  W. ;  the  land  is  cooled  down  very  considerably  in  winter ;  the 
warm  Gulf  Stream  necessarily  causes  an  ascending  current  over  its  heated  waters, 
and  the  cold  W.N.W.  wind  draws  towards  this  ascending  current.  In  area  27 
although  this  current  gives  rise  to  the  prevailing  wind,  the  wind  is  also  frequent 
from  all  points  of  the  compass  except  from  the  N.E.  quadrant,  and  even  from 
this  quarter  winds  are  occasionally  met  with ;  probably,  therefore,  the  winds 
between  Lat.  80°  and  40°  N.,  Long.  50°  and  60°  W.,  mark  the  ascending 
current  over  the  Gulf  Stream,  and  to  the  eastward  the  ordinary  polar  current 
resulting  from  the  descending  current  at  the  Calms  of  Cancer  is  maintained. 

Thus,  there  are  three  distinct  currents  of  air  sweeping  over  the  North  Atlantic 
in  winter  ;  the  N.E.  Trade,  between  the  equator  and  Lat.  25°  N.,  and  extending 
longitudinally  from  Africa  to  America;  the  S.W.  ** passage"  wind,  deflected  in 
its  course  by  the  African  continent;  and  the  W.N.W.  cun*ent  drawing  to 
the  region  of  the  Gulf  Stream. 


It  is  a  £Eu;t  that  must  not  be  forgotten  when  navigating  the  region  of  the 
Equatorial  Calms  and  Variables  that  the  equatorial  limits  of  the  N.E. 
and  S.E.  Trade-winds  converge  on  the  more  westerly  meridians — each  as  a 
general  rule  blowing  more  easterly  than  in  any  other  part  of  the  ocean — and  as 
a  consequence  the  Calm  Belt  has  a  greater  average  breadth  on  the  African 
side  of  the  Atlantic  than  in  mid-ocean  and  to  the  westward  of  25°  W. 


We  now  close  this  brief  sketch  of  the  distiibation  of  the  prevailing  winds 

of  the  North  Athintic  with  the  following  tabular  view  of  the  Winds  and  Calms  for 

both  the  North  and  South  Atlantic,  extracted  from  *'  Nautical  Monographs,  No.  1 ," 

by  Commander  Maubt — ^it  shows  the  total  number  of  observations  in  each  band; 

the  mean  direction  of  the  wind  from  each  quarter  ;  the  average  annual  duration 

of  the  winds  in  days ;  and  the  number  of  days  of  calm. 
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Table  I. — Winds  ami  Calms  in  Hie  Atlantic  Ocean, 


NORTH  ATLANTIC. 

Bands  in  Latitude. 

Mean  Diebction  of  the  Winds. 

No.  of 
days  of 
Calm. 

No.  or 
Obsebvations. 

Lat.  60^  to  SS''  N. 

N.  35°  E. 

8.  40°E. 

8.47°W. 

N.49°W. 

89a 

No.  of  days 

49 

51 

164 

95 

6 

Lat.  55**  to  60'  N. 

N.  49°  E. 

8.  41°  E. 

S.48°W. 

N.52°W. 

8,610 

No.  of  days 
Lat.  60°  to  45°  N. 

52 

85 

128 

86 

14 

N.  45°  E. 

8.41°E. 

8. 48°  W. 

N.51°W. 

8,491 

No.  of  days 

62 

67 

136 

107 

12 

Lat.  46**  to  40°  N. 

N.48°E. 

S.39°E. 

8.46°W. 

N.50°W. 

16,299        1 

No.  of  days 

58 

68 

123 

100 

16 

Lat.  40°  to  86°  N. 

N.42°E. 

8.  39°E. 

S.46°W. 

N.48°W. 

22,207 

No.  of  days 

74 

66 

126 

86 

14 

I 

Lat.  36°  to  30°  N. 

N.  44°E. 

8.  42°E. 

8. 42°  W. 

N.46°W. 

12,897 

No.  of  days 

86 

88 

101 

73 

17 

Lat.  30°  to  25°  N. 

N.  49°  E. 

8.62°E. 

8.89°W. 

N.48°W. 

86,882 

No.  of  days 

127 

99 

67 

51 

21 

Lat.  25°  to  20°  N. 

N.  60°E. 

8.  55°  E. 

S.89°W. 

N.38°W. 

26,614 

No.  of  days 

203 

96 

25 

26 

16 

Lat.  20°  to  16°  N. 

N.55°E. 

8.  70°E. 

S.88°W. 

N.33°W. 

19,845 

No.  of  days 

244 

89 

10 

13 

9 

Lat.  15°  to  10°  N. 

N.64°E. 

S.  65°E. 

S.43°W. 

N.42°W. 

16,950 

No.  of  days 

244 

60 

24 

19 

18 

Lat.  10°  to    6°  N. 

N.  63°E. 

8.  42°E. 

8. 30°  W. 

N.46°W. 

22,777 

No.  of.days 

136 

91 

86 

18 

84 

Lat.  6°  N.  to  Equat. 

N.  52°E. 

8.41°E. 

8.24°W. 

N.38°W 

21,667 

No.  of  days 

85 

192 

49 

11* 

28 

SOUTH  ATLANTIC. 

Lat.    0"  to    5°  S.      N.  60°  E. 

8.  63°E. 

8.38°W. 

N.44°W. 

16,463 

No.  of  days     1             26 

314 

17 

4 

4 

Lat.    6°  S.  to  10°  S. 

N.69°E. 

8.  47°  E.  I  8.81°  W. 

N.43°W. 

13,714 

No.  of  days 

24 

829               10 

2 

0 

Lat.  10°  8.  to  15°  S. 

N.  63°  E. 

8.  60^E.    8.26°'W. 

N.33°W. 

14,422 

No.  of  days 

58 

295                 8 

2 

2 

Lat.  15°  S.  to  20°  S. 

N.  56°  E. 

8.  62°E. 

8.29°W. 

N.28°W. 

17,844 

No.  of  days 

89 

244 

14 

12 

6 

Lat.  20°  8.  to  25°  8.    N.  45°  E. 

S.47°E. 

S.37°W. 

N.83°W. 

20,762 

No.  of  days             123 

157 

37 

39 

9 

Lat.  25°  8.  to  30°  8. 

N.44°E. 

8.  41°E. 

S.38°W. 

N.36°W. 

19,817 

No.  of  days 

109 

124 

62 

62 

8 

Lat.  30°  8.  to  35°  8.    N.39°E. 

8.41°E. 

S.42°W. 

N.48°W. 

15,845 

No.  of  days              67 

108 

91 

89 

10 

Lat.  85°  S.  to  40°  8.    N.88°E. 

8.  42°  E. 

8.47°W. 

N.47°W. 

23,581 

No.  of  days              62 

55 

114 

185 

9 

Lat.  40°  8.  to  45°  8.  i  N.  36°  E. 

S.38°E.    S.48°W.  1 

N.45°W. 

8,783 

No.  of  days 

53 

35 

125 

142 

10 

Lat.  45°  8.  to  50°  8. 

N.27°E. 

8.  46°  E. 

8.64°W.   N.44°W. 

4,330 

No.  of  days 

54 

24 

123             155 

9 

Lat.  60°  8.  to  55°  8. 

N.30°E. 

S.89°E. 

8.57°W.  N.46°W. 

3,782 

No.  of  days 

66 

19 

129  1          146 

6 

Lat.  56°  8.  to  60°  8. 

N.86°E.    8.3e°E. 

S.69°W.   N.50"W. 

4,370 

No.  of  days 

48               18 

121             167 

XI 
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CHAPTER  IV. 

THE  TRADE-WIND  REGION. 

1.  Tabular  Vlaw  of  tHa  <nradA-vnnd  Basion  in  tli«  Atlaatle  : — No  fact  is 
better  known  to  the  Navigator  than  the  preyalence  of  the  Trade-winds  between, 
and  generally  a  few  degrees  beyond,  the  Tropics, — and  experience  has  also  tanght 
him,  that  both  the  polar  and  eqaatorial  mar^ns  of  those  winds  (N.E.  and  S.E.), 
as  well  as  the  breadth  of  the  intervening  calm  space,  no  less  than  the  so-called 
calm  belt  on  each  polar  edge — are  constantly  varying  in  position.  The  subject 
has  been  bronght  nnder  his  notice  at  different  times,  in  a  variety  of  ways,  of 
which,  probably,  the  most  fiimiliar  instances  are  the  Wind  Charts  of  Maubt,  and 
those  of  the  Meteorological  Department  of  the  Board  of  Trade ;  bat  it  has  been 
attempted,  here,  to  bring  together,  in  a  series  of  tables,  all  the  definite  informa- 
tion at  present  known  relative  to  the  distribution  of  the  Trades,  the  Equatorial 
Calms,  and  the  S.W.  Monsoon  in  the  Atlantic  Ocean, — ^which,  if  it  have  no  other 
value,  may  at  least  claim  the  merit  of  presenting  the  phenomena  in  such  a 
concentrated  form  that,  at  a  glance,  it  may  be  seen  where,  in  passing  to  and  fro 
this  region,  the  limit  of  each  may  be  reasonably  expected ;  this  information  he 
will  also  find  folly  delineated  on  the  Chart-Diagrams  I.,  II.,  IIL,  and  lY. ;  and 
it  is  hoped,  that  from  the  combination  of  the  two  (Tables  and  Charts)  he  may 
obtain  such  a  general  knowledge  of  the  region  as  will  be  serviceable  to  him  on 
his  voyage.* 

a.  Ba«aa  BMadfli  of  th^  ir.B.  and  8.V.  Trad«-Wlads: — It  is  generally  held 
that  the  region  over  which  the  Trade-winds  are  prevalent,  extends  thirti/  degrees 
on  each  side  of  the  equator — thus  giving  it  a  breadth  of  sixty  degrees ;  but  this 
is  certainly  an  over-estimate  of  its  mean  breadth  by  nearly  seven  degrees — so  far 
at  least  as  regards  their  distribution  in  the  Atlantic ;  for,  on  carefully  revising 


*  N.B.  Tables  II.,  III.,  and  Y.  (pp.  40  —46)  snffieiently  explain  themselves  by  reference 
to  the  side  columns  and  headings ;  for  example,  Tab.  I.  (A.)  shows  that  from  Jannary  to  March, 
between  Long.  20"*  and  25°  W.,  the  mean  polar  limit  of  the  N.E.  Trade  is  in  Lat.  22|''  N., 
and  its  equatorial  limit  in  Lat.  3|°  N. ;  and  that  the  eqaatorial  limit  of  the  S.£.  Trade  is  the 
Equator.  Bat  as  greater  detail  is  required  for  the  Equatorial  Calms,  Tab.  III.  (p.  42) 
gives  their  position  for  every  month, — thus,  in  January,  between  the  same  meridians,  the 
equatorial  limit  of  the  N.E.  Trade  is  in  Lat.  S|°  N.,  and  that  of  the  S.E.  Trade  in  Lat.  U"*  N., 
the  interyening  calm  and  variable  zone  being  2^  degrees  broad ;  in  March  it  is  4|  degrees 
broad,  and  the  equatorial  limit  of  the  S.E.  Trade  is  in  Lat.  1°  S.  In  August,  it  will  be  seen 
that  the  intervening  space  is  1(H  degrees,  but  it  is  marked  C.  and  S.W.,  indicating  that 
it  is  the  season  of  the  year  when  the  S.W.  Monsoon  is  prevalent;  this  Monsoon  and  its 
range  are  given  in  Tab.  V.,  (p.  46). 


38  THE  TRADE-WIND  REGION. 

the  various  tables  relating  to  this  subject,  it  appears  that  the  mean  position  of 
the  polar  edge  of  each  Trade,  for  each  quarter  of  the  year,  is  as  follows : — 

o  o 

Ist  Quarter,  N.E.  Trade,  Lat.  25i  N S.E.  Trade,  Lat.  26  S. 

2nd       „  „  A     27i      „  25i 

8rd       „  „  „     22i      „  26i 

4th       „  „  „     26i      „  26i 

Mean  position  27i  N „  26  S. 

and  hence  it  may  be  assumed,  that  the  Trade-wind  region  of  the  Atlantic  has  an 
ayerage  breadth  of  (27i°  +  26°)  only  58^  degrees — estimating  it  to  extend  from 
the  mean  polar  limit  of  the  N.E.  Trade  to  the  mean  polar  limit  of  the  S.E.  Trade. 

8.  polar  Xdmits  of  tba  Timdo-WSads : — ^The  mean  polar  limit  of  each  Trade- 
wind  has  been  given  above,  and  from  Table  II.,  (A),  (B),  (C),  (D),  the  Navigator 
may  see  where,  at  any  period  of  the  year,  wh^n  between  any  given  meridians, 
he  may  expect  to  gain  or  lose  the  polar  margin  of  the  N.E.  Trade,  according  to 
whether  he  is  sailing  north  or  south.  The  polar  edges  of  the  Trade-winds 
oscillate,  as  do  their  equatorial  borders;  for  example,  the  N.E.  Trade  advances 
more  towards  the  North  in  the  summer  than  in  the  winter — its  mean  limit 
being  in  Lat.  dO**  N.  in  August,  from  which  it  commences  its  excursion  southward 
and  is  generally  found  no  higher  than  Lat.  25"^  N.  in  January — giving  its  polar 
limit  a  msan  oscillation  of  five  degrees.  Similarly,  the  S.E.  Trade  generally 
reaches  Lat.  27''  S.  in  January  and  February  (the  southern  summer);  but 
recedes  to  Lat.  25''  S.  in  July  and  August  (the  southern  winter);  the  msan 
oscillation  for  the  southern  hemisphere  being  only  two  degrees. 

It  will  have  been  noticed,  that  mean  limits  and  mean  ranges  only  have  been 
spoken  of  here,  and  indeed  it  would  be  quite  superfluous  to  discuss  the  extreme 
limits  of  the  Trade-winds,  for  from  Haitbt*s  Charts  the  extent  of  the  oscillation 
of  the  N.E.  Trade  is  upwards  of  ten  degrees,  and  it  would  almost  seem  that  there 
was  as  much  chance  of  meeting  this  wind  on  one  parallel  as  on  another ;  but 
there  does  not  appear  much  difficulty  in  explaining  this  apparent  anomaly ;  the 
prevalence  of  the  S.E.  wind  at  certain  periods  off  the  Cape  of  Good  Hope,  and 
thence  carried  into  the  true  Trade- wind  region,  is  well  known ;  so  it  is  said  that 
the  N.E.  Trade  is  felt  off  the  coast  of  Portugal,  for  meteorological  observations 
at  Mafra  show  that  during  the  summer  half  of  the  year,  the  mean  direction  of  the 
wind  is  N.  S*"  E. ;  whether  either  wind  is  the  legitimate  Trade  may  be  questioned — 
both,  however,  serve  the  purposes  of  Navigation,  which  is  of  most  importance  to 
the  mariner ;  but,  at  the  same  time,  it  is  beyond  dispute,  that  the  margins  of 
these  belts  are  more  irregular  than  seasonal  changes  alone  would  indicate ;  nor 
is  it  possible,  in  many  cases,  to  determine  when  a  ship  first  enters  on  their  actual 
boundaries ;  at  the  seasons,  or  on  the  occasion  when  the  approach  to  them  is 
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made  throngh  a  region  of  yariable  winds  and  calms,  the  entrance  on  them  may  be 
unmistakeable  ;  but,  for  example  in  respect  to  the  N.E.  Trade,  when  the  ship 
advances  southward  nnder  northerly  or  north-easterly  winds,  she  slips  into  them 
without  finding  any  marked  or  sensible  margin;  the  two  indications  which 
howeyer,  always  serve  the  experienced  Navigator  in  forming  a  judgment  as  to 
whether  he  has  entered  the  legitimate  Trade-wind  region  are — the  prevalent 
£Edling  of  the  barometer,  and  certain  peculiarities  in  the  form  and  insular 
detachment  of  the  clouds. 

4.  BqoAterlal  Ziimlts  of  Uia  Trada-'Winds  : — The  mean  equatorial  limit  of 
the  N.E.  Trade  for  the  year,  deduced  from  Tab.  II.,  is  in  Lat.  G""  N.,  that  of  the 
S.E.  Trade  in  Lat.  2^  N., — ^whence  the  mean  distance  between  their  equatorial 
margins  is  4  degrees  of  Latitude  or  240  miles  ;  but  the  margin  of  each  Trade 
has  a  considerable  oscillation,  that  of  the  N.E.  being  much  greater  than  that  of 
the  S.E. ;— thus,  from  Table  HI.  the  equatorial  limit  of  the  N.E.  Trade 
during  August,  September,  and  October  is  generally  found  in  Lat.  Q""  to  12''  N., 
but  duriog  March  and  April  in  about  Lat.  1°  to  4*  N. ; — ^while  its  extretne 
equatorial  limit  has  been  reported,  at  extreme  seasons,  between  Lat.  l?""  N. 
and  d""  S., — ^it  is  rarely,  however,  found  to  the  southward  of  the  Equatc»r  except 
in  mid-ocean,  and  even  there  only  occasionally. 

6.  The  mean  iMr^ction  of  tba  ir.B.  Tnuto  between  Lat.  5""  N.  and  BO''  N. 
(derived  from  Tab.  I.)  is  N.  52}^''  E. ;  and  its  tnean  annual  duration  extends  over 
191  days ;  to  the  south  of  Lat.  5°  N.  this  Trade-wind,  on  the  average,  cannot 
be  expected  for  more  than  85  days. 

6.  The  mean  mx^etton  of  tii«  8.8.  Trad«.  between  Lat.  6*^  N.  and  SO''  S. 
is  S.  48''  E. ;  and  its  fnean  annual  duration  extends  over  286  days. 

7.  These  general  remarks  apply  solely  to  the  open  ocean,  and  have  no  reference 
whatever  to  the  direction  or  persistence  of  the  Trades  in  the  vicinity  of  the  con- 
tinents ;  for  it  is  a  well  known  fact  that  the  nearer  an  approach  is  made  to  large 
masses  of  land  the  greater  is  the  disturbance  of  the  approximate  regularity 
prevailing  in  mid-ocean.  Between  Lat.  85''  N.  and  85°  8.  the  shore  winds  and 
those  for  a  hundred  miles  or  so  to  seaward  almost  invariably  partake  of  a 
Monsoon  character, — ^their  direction  and  force  being  greatly  dependent  on  the 
hemisphere,  the  situation  of  the  place,  and  the  time  of  the  year  (t.^.  the  position 
of  the  sun) ;  thus,  where  the  Trade  blows  towards  a  coast  there  is  the  least 
deviation, — the  diurnal  variations  of  the  wind  being  excluded :  but  where  the 
general  direction  of  the  Trade-wind  is/rom  the  coast,  there  the  greatest  deviation 
from  the  normal  occurs,  as  on  the  west  coast  of  Africa  in  the  Atlantic,  and  on 
the  west  coast  of  America  in  the  Pacific, — where  the  winds  blow  either  along  tbo 
coast  or  assume  the  Monsoon  character. 
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TABLE  III. — Showing  the  Mean  Position  of  the  Equatorial  Limit  of  the  N.E. 
and  the  8,E.  Trade  Winds  for  every  month — with  the  approximate  Breadth 
of  the  intervening  zone,  or  region  of  the  Calm  Belt, 


Long. 
60°  to 

45»W; 

Long. 
46°  to 
40°  W. 

Long. 
40°  to 
85°  W. 

Long. 
86°  to 
80°  W. 

Long. 
80°  to 
25°  W. 

Long. 
26°  to 
20°  W. 

Long. 
20°  to 
15°  W. 

January                   jg^; 
Breadth  of  zone           C. 

February                 {g;J 
Breadth  of  zone           C. 

March                     |g'g; 
Breadth  of  zone            C. 

^P"^               is.E. 

Breadth  of  zone            C. 

{S. 

Breadth  of  zone  C.  &  S.W. 
June                      (^;E; 
Breadth  of  zone  C.  &  S.W. 

Breadth  of  zone  C.  &  S.W. 

August                     Igg- 
Breadth  of  zone  C.  &  S.W. 

September               {f^' 
Breadth  of  zone  C.  &  S.W. 
October                  {N;E. 
Breadth  of  zone  0.  &  S.W. 

November                j^'^- 
Breadth  of  zone  C.  &  B.  W. 

December               j^J; 
Breadth  of  zone           C. 

Lat. 
2i''N. 

Lat. 

2i°N. 

U 
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B.  BCanry'a  flnmmavy  of  thm  Trade-'Wlad  Sogion: — Commander  Uaxjbt 
referring  to  the  marked  difference  in  the  prevailing  direction  of  the  wind, 
according  to  the  season  of  the  year,  in  the  different  parts  of  the  ocean,  giyes  the 
following  summary  of  the  Trade-winds  in  the  North  Atlantic.  As  a  general 
role,  it  may  be  remarked — 

1. — ^Tfaat  the  nearer  to  the  coast  of  Africa  and  to  the  Equator,  the  more  the 
so-called  N.E.  Trade-winds  haul  to  the  South. 

2.— That  to  the  west  of  Long.  45%  between  Lat.  20''  and  SO*"  N.,  the 
N.E.  Trades  blow  much  more  steadily  in  May,  June,  July,  August,  and 
September  than  they  do  the  rest  of  the  year ;  and  that  during  the  other  months, 
but  particularly  in  March,  they  blow,  between  these  parallels,  nearly  alike  from 
all  points  of  the  compass. 

8. — ^That  between  Lat.  IS""  and  20°  N.  they  are  most  variable,  west  of 
Long.  SS"*,  in  the  months  of  September,  October,  and  November ;  while  between 
the  same  parallels,  east  of  Long.  80"",  they  are  most  variable  in  February,  March, 
April  and  October. 

4.— That  between  Lat.  lO''  and  IS''  N.,  to  the  west  of  Long.  86%  they  blow 
steadily  between  E.N.E.  and  S.E.,  except  in  July,  August,  September,  October, 
and  November,  when  they  are  more  variable,  but  especially  so  in  the  three 
months  first  named.  To  the  east  of  Long.  85^^,  between  these  parallels,  they 
may  be  said  to  lose  their  character  as  Trades,  during  July,  August,  September, 
and  October — ^particularly  in  August  and  September — ^when  they  blow  nearly 
alike  from  the  four  quarters.  Calms,  too,  are  more  frequent  here  in  these  months. 

5. — ^That  between  jUie  equator  and  lO''  N.,  to  the  east  of  Long.  85°,  the  winds 
assume  a  new  feature.  It  may  be  said,  almost  literally,  that  in  this  part  of  the 
ocean  they  uniformly  blow  (when  they  blow  at  all)  during  July,  August,  and 
September,  from  some  point  between  S.E.  and  West ;  they  blow  most  between 
South  and  W.S.W.,  and  very  rarely  from  any  point  between  North  and  E.S.E. 
To  the  west  of  the  meridian  of  85°,  during  the  same  months,  they  blow  most 
between  S.E.  and  N.E.,  inclining  more  and  more  to  the  North  as  you  go  west ; 
and  these  are  the  months  in  which  the  winds  vary  most  in  this  part  of  the  ocean. 

The  prevailing  direction  of  the  wind  within  the  Trade-wind  region  of  the  North 
Atkntic  is  shown  by  the  arrows  on  the  Chart-Diagrams  I.,  U.,  III.,  and  lY. 

o.  Tb«  Bqnatorial  Oalm  B«it: — The  breadth  of  this  Calm  Belt  in  the 
Atlantic  is  shown,  for  each  month,  in  Tab.  Ill  (p.  42).  Interposed  between  the 
Trade-winds,  which  follow  the  course  of  the  sun,  the  Belt  of  Equatorial  Calms  shifts 
its  position  according  to  the  season,  being  found  farthest  North  in  August,  and 
fJEirthest  South  in  April — its  m^anran^^  being  between  11  i°  N.  and  1°  S.,  while  its 
extreme  range  extends  from  16°  N.  to  5°  S.  Owing  to  the  preponderance  of  land 
in  the  northern  hemisphere,  the  line  of  the  earth*s  greatest  heat  {equator  of  heat) 
is  always  found  a  few  degrees  north  of  the  terrestrial  equator;  and  it  would 
almost  follow  as  a  consequence,  that  the  axis  of  vibration  of  the  Calm  Belt 
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fihonld  approximate  to  the  equator  of  heat,  and  such 
indeed  is  the  fact,  for  it  runs  more  or  less  in  the 
direction  of  the  parallel  of  5°  N.  in  the  Atlantic ;  also, 
it  may  be  observed,  that  calms  are  most  freqnent  to 
the  north  of  that  parallel  from  June  to  NoYember, 
both  indnsiye ; — ^while  the  calm  season  south  of  the 
same  pandleil  extends  from  January  to  May,  both 
inclusiye ;  again,  as  might  be  expected,  the  greatest 
number  of  calms  is  found  in  the  yicinity  of  the  axis 
of  yibration — on  the  parallel  of  4°  N.  (see  Tab.  IV.), 
and  it  will  be  seen  that  they  diminish,  more  or  less 
regularly,  to  the  north  and  south  of  that  parallel. 

In  reference  to  this  region  Mauby  makes  the  follow- 
ing observations : 

**  The  great  mn-swing  of  this  Calm  Belt  is  annual 
in  its  occurrence ;  it  marks  the  seasons,  and  divides 
the  year  into  wet  and  dry  for  all  those  places  that 
are  within  the  arc  of  its  migestic  sweep.  But  there 
are  other  subordinate  and  minor  influences  which  are 
continually  taking  place  in  the  atmosphere,  and  which 
are  also  calculated  to  alter  the  place  of  this  Calm 
Belt,  and  to  produce  changes  in  the  thermal  state  of 
the  air  which  the  Trade-winds  move.  These  are 
unusually  severe  winters  or  hot  summers ;  remark- 
able spells  of  weather,  such  as  long  continuous  rains 
or  droughts,  over  areas  of  considerable  extent. 
Either  within  or  near  the  Trade-wind  belts  it  is 
tremblingly  alive  to  all  such  influences,  and  they 
keep  it  in  continual  agitation ;  accordingly  we  find 
that  such  is  its  state,  that  within  certain  boundaries, 
it  is  continually  changing  place  and  limits.  This  fetct 
is  abundantly  proved  by  the  speed  of  ships,  whose 
log-books  show  that  it  is  by  no  means  a  rare  occur- 
rence for  one  vessel,  after  she  has  been  dallying 
in  the  Doldrums  for  days,  in  the  vain  effort  to  cross 
that  Cakn  Belt,  to  see  another  coming  up  to  her 
'  hand  over  fist '  with  fak  winds,  and  crossing  the  belt 
after  a  delay  in  it  of  only  a  few  hours  instead  of  days." 

Table  IV.  is  deduced  from  Mauby's  **  Trade- Wind 
Chart'*;  it  shows  how  many  ships  reported  the 
Equatorial  Limits  of  the  N.E.  and  S.E.  Trades  on 
the  several  parallels, — ^where  the  S.W.  Monsoon  was 
gained  or  lost, — and  the  number  of  calms  experienced. 


THE  TRADE- WIND  REGION.  45 


lo.  TIM  ciond  Bins : — ^Immediately  connected  with  the  Equatorial  Calm  Belt 
is  the  «  Clond  Ring  "  of  Mauby.  The  cnrrents  of  warm  air  which  constitute  the 
Trade-winds  absorb  more  and  more  moisture  as  they  approach  towards  the 
Equator.  When  they  commence  their  ascensional  motion  they  are  well  nigh 
saturated ;  "  as  the  air,  with  its  yapours,  rises  up  in  this  Calm  Belt  and  ascends, 
these  yapours  are  condensed  into  clouds,  and  this  condensation  is  followed  by  a 
turgid  intumescence,  which  causes  the  clouds  to  overflow  the  Calm  Belt,  as  it 
were,  both  to  the  north  and  the  south.  The  air  flowing  off  in  the  same  direction, 
assumes  the  character  of  winds  that  form  the  upper  currents  that  are  counter  to 
the  Trade-winds.  These  currents  carry  the  clouds  still  &rther  to  the  north  and 
south,  and  thus  make  the  Cloud  Ring  broader.  At  least,  we  infer  such  to  be 
the  case,  for  the  rains  are  found  to  extend  out  into  the  Trade-winds,  and  often 
to  a  considerable  distance  both  to  the  north  and  the  south  of  the  Calm  Belt. 

"  Were  this  Cloud  Ring  luminous,  and  could  it  be  seen  by  an  observer  from  one 
of  the  planets,  it  would  present  to  him  an  appearance  not  unlike  that  which  the 
rings  of  Saturn  do  to  us.  Such  an  observer  would  remark,  that  this  Cloud  Ring 
of  the  earth  has  a  motion  contraiy  to  that  of  the  axis  of  our  planet  itself — ^that 
while  the  earth  was  revolving  rapidly  from  west  to  east,  he  would  observe  the 
Cloud  Ring  to  go  slowly,  but  only  relatively,  from  east  to  west.  As  the  winds 
which  bring  the  cloud-vapour  to  this  region  of  calms  rise  up  with  it,  the  earth 
is.  slipping  from  under  them ;  and  thus  the  Cloud  Ring,  though  really  moving 
from  west  to  east  with  the  earth,  goes  relatively  slower  than  the  earth,  and  would 
therefore  appear  to  require  a  longer  time  to  complete  a  revolution.  But  unlike 
the  rings  of  Saturn — through  the  telescope — ^the  outer  surface,  or  the  upper  side 
to  us,  of  this  Cloud  Ring  would  appear  exceedingly  jagged,  rough,  and  uneven. 

'*  The  rays  of  the  sun,  playing  upon  this  peak  and  then  upon  that  of  the  upper 
elond-surfieuse,  melt  away  one  set  of  elevations  and  create  another  set  of  depres- 
sions. The  whole  stratum  is,  it  may  be  imagined,  in  the  most  turgid  state ; 
it  is  in  continual  throes  when  viewed  from  above  ;  the  heat  which  is  liberated  from 
below  in  the  process  of  condensation, — the  currents  of  warm  air  ascending  from 
the  earth,  and  of  cool  air  descending  from  the  sky, — all,  we  may  well  conceive, 
tend  to  keep  the  upper  cloud-sur&ce  in  a  perpetual  state  of  agitation,  upheaval, 
and  depression.  Imagine  in  such  a  cloud  stratum  an  electrical  discharge  to  take 
place ;  the  report  being  caught  up  by  the  cloud-ridges  above,  is  passed  from  peak 
to  peak,  and  repeated  from  valley  to  valley,  until  the  last  echo  dies  away  in  the 
mutterings  of  the  distant  thunder.  How  often  do  we  hear  the  voice  of  the  loud 
thunder  rambling  and  rolling  away  above  the  cloud-sur&ce,  like  the  echo  of 
artillery  discharged  among  the  hills  I 

''  Hence  we  perceive  or  infer  that  the  clouds  intercept  the  progress  of  sound,  as 
well  as  of  light  and  heat,  and  that  this  upper  sur&ce  is  often  like  Alpine  regions, 
which  echo  back  and  roll  along  with  rumbling  noise  the  mutterings  of  the  distant 
thunder.  It  is  by  trains  of  reasoning  like  this  that  we  are  continually  reminded 
of  the  interest  which  attaches  to  the  observations  the  mariner  is  called  on  to 
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make.  There  is  no  expression  uttered  by  Nature  which  is  unworthy  of  our  most 
attentiye  consideration — for  no  physical  fitct  is  too  bald  for  study — ^and  mariners, 
by  registering  in  their  logs  the  kind  of  lightning,  whether  sheet,  forked,  or 
streaked, — ^and  the  kind  of  thunder,  whether  rolling,  muttering,  or  sharp — may 
be  furnishing  facts  which  will  throw  much  light  on  the  features  and  character  of 
the  clouds  in  different  latitudes  .and  seasons.  Physical  &ct8  are  the  language  of 
Nature,  and  every  expression  uttered  by  her  is  worthy  of  our  most  attentive 
consideration,  for  it  is  the  voice  of  WISDOM." 

11.  Tiie  S.W.  Monaoon; — The  existence  of  a  S.W.  Monsoon  in  the  region 
between  the  Trade-winds,  and  impinging  on  the  AMcan  coast,  was  recognized  by 
Navigators  before  the  commencement  of  the  present  century :  numerous  obser- 
vations tend  to  show  that  it  is  the  S.E.  Trade  bent  or  diverted  by  the  African 
coast ;  and  in  &ct,  that,  while  in  mid-ocean,  this  Trade  pursues  an  undeviating 
course  from  the  S.E.,  on  the  American  side  it  is  converted  into  a  N.E-ly  wind, 
but  on  the  African  side  it  becomes  a  S.W.  wind. 

This  Monsoon — ^from  South  to  S.W.  and  sometimes  more  westerly,  not 
unfrequently  blowing  strong,  and  at  intervals  in  squalls  Accompanied  with  rain, 
— ^prevails  more  or  less  from  the  middle  of  May  to  the  middle  of  November ;  it 
attains  its  maximum  development  in  August  {see  Tab.  Y.  and  Chart-Diagram 
in.),  when  it  extends  across  the  Atlantic  from  Long.  40""  W.  to  the 
African  coast,  and  its  northern  margin  is  then  found  between  Lat. 
10°  and  ll""  N., — Whence,  it  may  always  be  expected  during  the  same  months  that 
the  Calms  and  Trades  occupy  their  most  northern  position.  Winds  from  the 
S.W.  quarter  rarely  occur  from  December  to  April ;  but  calms  are  much  more 
frequent  near  the  coast  during  the  season  when  the  Monsoon  has .  ceased  to  blow 
than  when  it  is  prevalent.  The  following  Table  (Y)  shows  the  parallels  where 
it  is  most  frequently  encountered. 

Between  the  Equator  and  Lat.  IS""  N.,  the  mean  directum  of  the  S.W. 
Monsoon  is  S.  80°  W.  and  its  mean  annual  duration  68  days. 

Table  Y. — Showing  the  Mean   Position  of  the  Northern  Limit  of  the  Atlantic 

S.W,  Monsoon: — 


Long. 

Long. 

Long. 

Long. 

Long. 

Long. 

Mban 

Months. 

46<»to 

^O^'to 

SS^'to 

30«to 

26°  to 

20°  to 

Posi- 

40'* W. 

36<»W. 

30°  W. 

26«W. 

20°  W. 

16°  W. 

tion. 

Lat-N. 

Lat.N. 

Lat.N. 

Lat.N. 

Lat.N. 

Lat.N. 

Lat.N. 

May 

8o 

3° 

4° 

6° 

4° 

Jane 

e** 

e** 

ft* 

6f 

64 

6 

6 

July 

7k 

8 

74 

84 

94 

64 

71 

Aagost 

m 

104 

104 

lOf 

10 

10 

104 

September 

10 

10 

9 

104 

10 

64 

94 

October 

9 

9 

9 

7 

7 

8 

8 

November 

4 

34 

5 

« 
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19.  8tr«n8tli  of  VJB.  and  SJB.  TradM  in  the  Attontio : — Commander  Maubt, 
ireatmg  ships  as  anemometers  for  the  purpose  of  determining  the  comparatiye 
strength  of  the  Trade-winds,  makes  allowance  for  the  different  angles  with  the 
wind  on  which  they  sail,  and  hy  reducing  the  average  knots  per  hour  to  the 
average  speed  of  a  mean  ship  sailing  through  average  Trades,  with  the  wind  im- 
pinging upon  her  sails  at  the  same  angle,  for  example,  jtut  abaft  the  beam,  thinks, 
that  the  rate  of  such  a  ship  would  he — 

Through  the  N.E.  Trade  of  the  N.  Atlantic,  6^  knots  per  hour. 
„         S.E.  „         S.  8  „ 

and  hence,  he  says  **  it  is  clearly  estahiished  that  the  S.E.  Trades  are  stronger 
than  the  N.E." 

Lieut.  J.  C.  Bbito  de  Capello,  of  the  Portuguese  Navy,  discusses  the  subject 
in  a  similar  nuumer,  and  taking  1548  tracks,  he  reduces  all  the  courses  to  the 
most  favourable  point  of  sailing  for  all  ships, — ^that  is,  with  the  wind  free ;  but 
he  arrives  at  a  conclusion  slightly  different  from  Commander  Maubt  as  to  the 
relative  strength  of  the  two  winds. 

For  the  N.E.  Tbade  he  has  808  tracks — 424  Dutch,  and  879  American :  the 
region  of  this  Trade  he  divides  into  four  parts,  viz., — 1.  The  eastern,  or  that 
frequented  by  ships  going  south  and  passing  to  the  eastward  of  the  Cape  Verde 
islands  ; — 2.  the  mean  route  of  vessels  going  south  and  passing  westward  of  those 
islands ; — 8.  the  central  part,  containing  the  routes  to  the  southward  of  ships 
from  Europe  and  America ;  and  4,  the  part  containing  the  westernmost  home- 
ward  routes  of  American  vessels. 

For  February  and  March,  he  finds  that — 

1.  East  of  the  Cape  Yerdes,  the  mean  rate  of  20  vessels,  from  80°  N.  to 

B""  N.,  is  6-1  miles. 

2.  West  of  the  Cape  Yerdes,  the  mean  rate  of  71  vessels,  from  80''  N, 

to  S""  N.,  is  6*8  miles. 
8.    For  the  Central  part,  the  mean  rate  of  262  vessels,  from  26''  N.  to 

5"*  N.,  is  6*5  nules. 
4.    For  the  Westernmost  route,  44  American  ships  sailing  from  the  Equa- 
tor to  26''  N.,  between  Long.  82''  and  88°  W.  of  Oreenwich,  give 
a  mean  rate  of  6*7  miles. 
Hence,  for  the  whole  region  of  the.N.E.  Trade,  during  February  and  March, 
the  mean  rate  is  6*4  miles. 

For  August  and  September  when  the  N.E.  Trade  is  weakest,  and  in  its  most 
northern  position — 

1.  East  of  the  Cape  Yerdes,  the  mean  rate  of  18  vessels,  from  80°  N. 

to  16°  N.,  is  6*8  miles. 

2.  West  of  the  Cape  Yerdes,  the  mean  rate  of  166  vessels,  from  80"*  N. 

to  15°  N.,  is  6-6  mBes. 
8.    For  the  Central  part,  the  mean  rate  of  198  vessels,  from  80°  N.  to 
15°  N.,  is  6'8  miles. 
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4.     On  the  Westernmost  route,  85  American  homew&rd-bonnd  yessels, 
from  10''  N.  to  80""  N.,  give  a  mean  rate  of  4*8  miles. 
And  for  the  whole  region  of  the  N.E.  Trade,  during  August  and  September,  the 
mean  rate  is  5*7  miles. 

For  the  strength  of  the  S.E.  Trade,  there  are  655  tracks, — 417  Dutch,  and 
288  American ;  and  the  regions  are, — 1.  the  western,  in  which  the  yessels  go 
southwards ;  and  2.  the  central,  in  which  the  ships  are  coming  from  the  East  Indies. 
During  August  and  September  it  appears  that — 

1.  For  the  Western  route,  282  vessels  give  a  mean  rate  of  7*5  miles. 

2.  For  the  Central  route,  124  vessels  give  a  mean  rate  of  7*4  miles. 
During  February  and  March  the  results  are  as  follows — 

1.  For  the  Western  route,  142^vessels  give  7*0  miles. 

2.  For  the  Centred  route,  157  vessels  give  7*1  miles. 

The  S.W.  Monsoon  region  gives  according  to  90  Portugaese  ships  an  average 
rate  of  4*9  miles  for  February  and  March ;  and  5*8  miles  for  August  and  September. 

18.  Tlie  Oaim  Belt  of  Oaaoer : — The  tropical  calm  belts — varying  in  position 
as  well  as  in  breadth  with  the  seasons — Abound  the  Trade-winds  on  their  polar 
sides,  and  oscillate  with  those  wind  zones :  "C  it  is  there  that  the  upper  or  return 
currents  (p.  5)  from  the  equator,  cooled  and  condensed,  come  down  to  the 
surface,  whence  the  greater  part  passes  polarwise  as  the  ''  passage  winds," — 
while,  by  the  antagonistic  agency  of  the  polar  current,  a  part  may  possibly  be 
borne  back  towards  the  equator  to  augment  the  Trades.  The  winds  there  are 
variable  and  Ught,  frequently  interrupted  by  sudden  squalls ;  but  calms  are  not 
so  common  nor  is  the  rain  so  copious  as  in  the  equatorial  calm  belt. 

The  Calm  Belt  of  Cancer  in  the  North  Atlantic — ^known  also  as  the  ''Horse 
Latitudes'*t — is  contained  between  the  northern  edge  of  the  N.E.  Trade  and 
Lat.  85°  to  87°  N. ;  for  the  whole  breadth  of  the  Atlantic  between  Long.  10°  and 
80°  W.,  during  August,  the  mean  position  of  its  polar  edge  is  in  Lat.  88f  °  N., 
— during  Febraary,  in  Lat.  80J°  N. — the  variability  of  its  position  under  the 
different  meridians  may,  however,  be  seen  by  referring  to  the  Chart-Diagrams. 

Generally,  the  number  of  calms  in  the  summer  as  compared  with  the  winter 
season  is  in  the  ratio  of  8  to  1 — clearly  indicating  the  effect  of  the  sun-sudng ; 
and  taking  the  whole  year  round,  the  chances  (according  to  Log-books)  are 
also  8  to  1  that  a  ship  when  passing  the  latitudes  of  this  belt  will  encounter  light 
airs,  baffling  winds,  and  calms  before  meeting  the  Trade.  Calms  are  more 
prevalent  between  80°  and  88°  N.  than  in  either  a  higher  or  a  lower  latitude,  and 


*  Or,  perhaps  it  would  be  more  in  ftccordanoe  with  the  reality  to  assume  that  the  <HtiTwa  ^^ 
intermingled  with  the  Trades  and  counter-Trades  in  these  latitudes,  rather  than  that  they 
twund  either  region.  ^ 

f  So  called  from  the  circumstance  of  the  Vessels,  formerly  employed  in  carrying  horses  to 
the  West  Indies,  when  passing  through  this  baffling  region,  haring  to  throw  them  overboard. 
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it  is  between  these  parallels,  on  the  western  side  of  the  Atlantic,  that  cyclones 
most  fireqnently  recorve. 

14.  The  following  remarks  descriptive  of  the  bboion  of  the  Trades  and 
Calms — ^from  the  '' Jonmal  of  a  Voyage  for  Magnetical  Research,"  in  the 
S.S.  Boyal  Charter^  by  the  late  Db.  Soobesbt,  F.R.S.  (the  celebrated  Arctic 
Voyager) — are  of  sufficient  interest  to  find  a  place  here. 

'<  The  singularly  small  adyantage  we  haye  deriyed  from  the  N.E.  Trade-winds 
has  been  to  me  and  others  greatly  disappointing.  No  donbt  oar  coming  south- 
ward within  the  Cape  de  Verde  Islands  has  caused  this ;  bnt  it  is  donbtfol  whether 
a  circuit  westward  wonld,  if  we  take  into  account  the  greater  distance,  haye  been 
any  yery  great  gain.  At  all  eyents,  our  command  of  steam  power  rendered  the 
inward  coarse  probably  the  best,  if  not  specially  adyantageous  to  oar  progress. 
How  fiu*  we  actually  enjoyed  an  adyantage  from  the  N.E.  Trades  is  not  easily 
determined,  haying  apparently  slipped  into  them  under  brisk  northerly  breezes. 
Oar  first  north-easterly  breeze  within  the  probable  range  of  the  Trades  conmienced 
about  noon  of  February  24th,  when  in  Lat.  80"*  45'  N.,  Long.  17°  ICX  W.,  it  had 
certain  characteristic  signs  of  a  real  Trade  in  the  falling  of  the  barometer  and  in 
the  peculiar  formations  of  clouds. 

''  It  was  only  during  the  four  following  days  that  we  held  the  wind  (N.N.E.  to 
East)  in  the  strength  of  a  6  to  10  knot  breeze.  At  noon  of  the  29th,  the  wind 
began  to  fiiil  us,  and  steam  was  got  up.  Light  breezes  continued  from  the  N.E. 
and  northward  for  a  day  or  two,  and  then  subsided  either  into  unaiding  light 
winds,  or  cahns — the  efiectiye  sailing  breeze  ceasing,  as  intimated,  on  the  29th, 
when  we  were  yet  in  Lat.  IG""  N.,  and  soon  becoming  too  light  eyen  for  the 
purpose  of  yentilation. 

"  I  was  much  struck  with  the  stillness  and  strange  solitariness  of  the  regions 
which  we  now  trayersed  within  the  northern  tropic.  Often  when  I  looked  scruti- 
nizingly  around,  not  a  symptom  of  organic  life,  beyond  the  little  world  comprised 
on  board  the  Royal  Chartsr,  was  anywhere  to  be  seen.  Not  a  gull  was  tempted 
to  watch  our  progress  to  fish  for  the  ofl-dispersed  slops  of  the  Cooks  and 
Stewards.  Not  a  whale,  a  porpoise,  or  other  inhabitant  of  the  ocean,  for  long 
periods  together  appeared.  Nothing  could  be  traced  moring  in  sea,  or  sky, — and 
during  much  of  the  day  not  even  a  cloud.  Sea  and  wind,  in  the  early  day,  seem 
to  sympathise  in  the  chancteristic  repose.  In  high  northern  latitodes  I  had 
been  accustomed  to  a  perpetual  accompaniment  of  birds  in  the  air,  and  of 
creatures  of  yarious  kinds  and  magnitude  in  the  water,  from  the  great  whale  down 
to  the  animalcules  which  swim  amid  and  near  the  Arctic  ices.  Bat  here  there 
seemed,  for  hours  and  days  together,  to  be  an  absence  of  all ;  and  it  was  not 
until  towards  evening  that  the  solitariness  was  broken  by  a  few  flying-fiah  emer- 
ging occasionally  from  the  surface  of  the  water,  and  after  their  habitoal  limited 
progress  again  disappearing. 
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"  On  March  8rd  our  Latitude  at  noon  was  6°  56'  N.,  Long.  2V  9'  W.— The 
sky  now  hecame  frequently  cloudy — presenting  an  undefined  sheet  of  thin  clouds 
an  atmosphere  filled  with  vapour  ;  and  in  the  evening  a  like  state  of  sky — ^though 
it  cleared  up  towards  midnight — prevailed  ;  and  whilst  it  intercepted  the  other- 
wise profuse  dews,  seemed  to  shut  us  in  within  a  close  unventilated  canopy. 
There  was  a  feeling  of  closeness,  oppressiveness,  as  of  damp  heat,  which  I  do  not 
rememher  to  have  hefore  experienced,  interfering  with  the  enjoyment  of  otherwise 
very  fine  weather.  Our  cabin,  small  and  crowded  with  the  necessary  appliances 
for  dressing  and  changes,  &c.,  was  found  to  be  now  greatly  incommodious. 
Though  the  small  port  was  kept  continually  open,  night  and  day — ^and  the  door, 
and  in  part  the  window,  whenever  practicable — it  was  oppressively  close,  the 
temperature  all  night  being  firom  88°  to  82''.  The  effect  on  the  skin  was  that  of 
perpetual  moisture,  and  not  very  pleasant  clamminess  of  the  touch  and  sensation. 

'*  March  4th. — Nearly  calm,  or  perfectly  so,  from  midnight  to  midnight ;  an 
oppressive  night ;  and  close,  damp-feeling,  oppressive  day.  Scarcely  a  breath  of 
wind  refreshed  our  cabins  or  the  deck.  Perpetual  unquenchable  thirst  and 
constant  clammy  moisture  of  the  skin.  The  sky  was  generally  covered  with  an 
undefinable  screen  of  cloud,  intercepting  all  refreshing  radiation,  or  alternating 
thermometric  influences  between  the  sea  and  the  heavens.  It  screened  the  direct 
rays  of  the  sun,  but  like  the  curved  roof  of  an  oven,  seemed  but  to  act  as  a 
cumulative  screen  in  preventing  the  escape  of  the  oppressive  condition  of  the 
atmosphere.  Not  that  the  temperature  was  actually  high,  for  it  scarcely  exceeded 
81°,  but  the  effect  on  the  feelings  was  that  of  languid  oppressiveness.  In  our 
cabin  at  night,  notwithstanding  an  open  port  and  apertures  inward  for  the  escape 
of  heat,  the  thermometer  stood  at  85^°.  The  evening  was  like  the  day,  closed  in 
by  some  slight  showers  of  rain ;  cloudy  (a  thin  screen  above)  with  the  occasional 
breaking  through  of  the  stars,  and  a  continual  stagnant  air.  It  was  observed  by 
the  night  watches  that  the  cloudy  sky  of  the  evening  had,  for  several  nights  in 
succession,  cleared  away  before  midnight,  showing  a  moderately  bright 
and   starlit   sky. 

<<  March  5th. — In  the  morning  we  found  a  pleasant  change  in  a  steady  breeze, 
recently  sprung  up  from  the  S.E. ;  and  what  was  encouraging  both  as  to  the 
prospect  of  progress  and  comfort,  it  bore  all  the  characteristics  of  the  *^  S.E. 
Trade-wind,"  though  we  were  yet  two  degrees  northward  of  "the  line."  Our 
quick  transit  across  the  first  two  belts  of  light  winds  and  calms,  by  the  aid  of  our 
auxilliary  steam  power,  is  a  result,  being  one  to  be  relied  on,  which  must  give 
special  advantage  and  popularity  in  Australian  voyages  to  ships  possessing  this 
appliance.  Passengers  on  board  the  Eoyal  Charter^  in  describing  the  progress  on 
former  voyages,  cite  a  variety  of  cases  within  their  personal  experience  in  which 
a  week  or  ten  days  of  anxious  protracted  suffering  during  calms  have  been  spent 
in  passing  one  or  other  of  the  "belts  of  calms  and  variables,"  which  we  accom- 
plished in  a  third  part  of  the  time  or  less.  In  a  voyage  made  in  1884,  in  an  old 
East  India  ship,  by  a  gentleman  in  the  saloon,  he  describes  their  detention  about 
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this  parallel  daring  19  days  of  light  winds  and  calms.  Many  emigrants  of  the 
working-classes  were  on  board ;  fever  of  the  typhoid  kind,  or  ship  fever  apparently, 
broke  oat  daring  that  detention,  and  spread  amongst  the  passengers  and  others 
sabseqaently,  so  that  22  bodies  were  committed  to  the  deep. 

*'  Daring  the  forenoon  and  early  afternoon  we  had  a  steady,  moderate,  and 
refreshing  breeze  from  the  soath-eastward  or  eastward.  The  highest  temperatare 
in  the  shade  was  82'',  and  that  of  the  sea  the  same.  As  on  many  preceding  days, 
nothing,  except  occasional  flying-fish,  was  to  be  seen.  The  sea,  as  to  its  visible 
sorface,  was  like  a  barren  desert.  Within  its  waters,  indeed,  a  variety  of  minate 
creatores  might  be  seen,  on  taking  ap  a  portion  in  a  glass ;  they  were  generally 
of  the  animalcale  size  ;  and  from  the  degree  of  lominosity  of  the  sea  at  night, 
and  the  freqaency  of  the  flashes  of  phosphorescent  light,  it  was  obvioas  that 
there  was  a  good  supply. 

**  The  change  in  the  character  of  the  cloads  on  coming  into  the  verge  only  of 
the  soath-eastem  trade  was  striking  and  characteristic.  Within  the  equatorial 
belt  of  calms  (the  ^^doldrams"  of  the  sailors)  we  had  a  prevailing  semi-leaden 
canopy  of  cloads,  of  varying  density  indeed,  and  perceptibly  patchy,  yet  not 
redacible  into  any  ordinary  species.  The  efiect  of  this,  as  I  have  remarked,  is 
eomalative  of  heating  oppressiveness  and  lassitude,  not  however  indicated  by  the 
thermometer  which,  as  well  as  the  barometer,  is  usually  lower  here  than  in  the 
tracks  beyond — especially  in  the  particular  Trade- wind  region  being  then  tra- 
versed by  the  sun.  The  incongruity,  indeed,  between  thermometric  temperature 
and  that  of  the  human  perception  is  similar,  only  converse,  to  what  we  find 
betwixt  the  thermometer  and  sensation  under  a  damp  atmosphere  in  England,  in 
November,  December,  or  January,  when  the  chill  affects  us  much  more  than  an 
actual  depression  of  temperature  of  very  many  degrees,  with  a  clear  elastic 
state  of  the  air. 

*'  The  change  in  the  character  of  the  clouds,  just  referred  to,  is  as  conspicuous 
as  the  change  in  elasticity  of  feeling  is  marked  and  enjoyable.-  Whilst  clouds  of 
the  cirri  kind  may  be  seen  in  the  upper  cloud  region  of  the  atmosphere,  the 
cutnuluSy  travelling  deliberately  in  picturesque  effects  of  shadow  on  the  waters,  in 
separate  masses,  till  forming,  especially  at  sunset,  a  dense  irregular  cloud-bank 
on  the  horizon,  becomes  the  characteristic  formation. 

'< March  6th. — Wind  S.E.  to  S.S.E.  variable;  though  we  had  entered,  as 
generally  believed,  the  S,E.  Trade-wind,  it  was  yet,  as  is  usual  at  the  conmience- 
ment,  somewhat  variable  in  direction,  and  still  more  so  in  strength ;  at  noon  our 
Lat.  was  1**  16'  S.,  Long.  22**  40'  W. 


Table  YI.  and  VII.  (p.  62)  are  deduced  from  the  log-books  of  1000  vessels 
that  have  sailed  from  or  returned  to  English  ports  during  the  last  20  years ;  it 
shows  that  only  6  out  of  every  1000  vessels  can,  on  the  average,  expect  to  cross 
the  Equator,  in  the  Atlantic,  without  meeting  calms. 
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16.  The  foregoing  remarks  (pp.  88-52),  together  with  Tables  I.  to  YII., 
and  the  Chart-Diagrams  I.  to  IT.,  will  probably  be  found  amply  sufficient  to  give 
a  general  practical  knowledge  of  the  Trade-wind  Region  of  the  Atlantic,  without 
the  necessity  of  entering  into  any  lengthened  detail  on  the  prevalence  and 
direction  of  the  winds,  such  as  might  be  derived  from  a  complete  analysis  of  each 
of  the  wind-roses  of  Maubt'b  Charts ;  but  in  concluding  this  chapter,  it  may  not 
be  amiss  to  draw  attention  to  the  prevailing  and  frequent  winds  which  may  be 
expected  in  that  strip  of  ocean  between  the  parallels  of  20°  and  80°  N.,  where 
the  polar  edge  of  the  N.E.  Trade  is  situated. 

16.    grinds  BETWEEN  THE  Paballelb  OF  20°  AMD  80°  N.  during 
January^  February^  and  March  : — * 
14.     Sub-Area  included  between  Lat.  80°  and  25°  N.,— Long.  15°  and  20°  W. 
Prevailing  wind    N.N.E. — Frequent  wind   E.N.E. — Occasional  winds, 
from  between  W.S.W.  and  N.N.W. — Calms,  rare.  {Canary  Islands).  (74) 

14.  Sub-Area  ii\cluded  between  Lat.  25°  and  20°  N.,— Long.  15°  and  20°  W. 

Prevailingwind  E.N.E. — ^Frequent  winds  N.  and  N.N.E  .—Calms,  few.  (74) 

15.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  20°  and  80°  W. 

Prevailing  winds  E.N.E.  and  N.N.E  .—Frequent  winds  E.S.E.,  E.,  N. 
and  N.N.W.— Occasional  winds  S.S.E.  and  S.S.W.— Cahns,  few.     (76) 

16.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  80°  and  40°  W. 

Prevailmg  winds  E.N.E. — Frequent  winds  E.S.E.,  E.,  and  N.N.E. — 
Occasional  winds  S.S.E.,  S.S.W.,  and  N.N.W.— Calms,  occasional.  (76) 
17-  Area  included  between  Lat.  80°  and  20°  N.,— Long.  40°  and  50°  W. 
Prevailing  winds  E.S.E.,  E.N.E.  and  E.— Frequent  winds  S.S.W.,  N.E., 
N.N.E.,  S.S.E.,  and  W.N.W.— Calms,  occasional.     (77) 

18.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  60°  and  60°  W. 

Prevailing  wind  N.E.— Frequent  winds  S.E.,  E.,  E.N.E.,  and  E.S.E.— 
Occasional  winds  N.,  S.W.  and  N.W. — Calms,  occasional.     (78) 

19.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  60°  and  70°  W. 

Prevailing  wind  N.E., — Frequent  winds  S.E.,  E.,  S.W.  and  N. — 
Occasional  winds  S.  and  N.W. — Calms,  occasional.     (79) 

20.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  70°  and  80°  W. 

Prevailing  winds  E.  and  N.E. — ^Frequent  winds  S.W.,  N.W.,  S.,  S.E., 
N.  and  W. — Calms,  occasional.  {Bahamas  and  N.E,  Coaxt  of  Cuba).  (80) 

21.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  80°  and  90°  W. 

Prevailing  winds  E.  and  N.E. — Frequent  winds  S.E.  and  N. — Occasional 
winds  N.W.,  S.  and  S.S.W. — Calms,  occasional.  {Western  halfofCvha 
and  eastern  half  of  Ovlf  of  Mexico),     (81) 

22.  Bub-Area  included  between  Lat.  80°  and  26°  N.,— Long.  90°  and  95°  W. 

*  The  figoreB  prefixed  to  each  Area  (or  Sub-Area)  correspond  with  those  in  the  squares  of 
the  Chart-Diagrams  that  accompany  this  work;  the  figures  in  parentheses  (as  74)  at  the  end 
of  the  paragraph  refer  to  the  squares  on  the  Charts  published  by  the  Meteorlogical  Department 
of  the  Board  of  Trade. 
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Prevailing  wind  S.E.,— Frequent  wind  E.N.E. — Calma,  frequent.     {Chdf 
of  Mexico),     (82) 
22.     Sub-Area  included  between  Lat.  ^6°  and  20**  N.,— Long.  90**  and  96°  W. 
Prevailing  winds  E.  and  S.E. — Calms,  frequent.     {Gulf  of  Mexico.)  (82) 

17.  'vnnds  BETWEEN  THE  Paballels  OF  20°  AND  80°  N.  during 

Aprily  May  and  June: — 

14.  Sub-Area  included  between  Lat.  80°  and  26°  N.,— Long.  16°  and  20°  W. 

Prevailing  wind  N.N.E. — Frequent  winds  N.E.  and  N.N.W. — Occasional 
winds  E.N.E.  and  S.S.W. — Calms,  few.     {Canary  Islands).     (74) 

15.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  20°  and  80°  W. 

Prevailing  wind  N.N.E.— Frequent  winds  E.N.E.,  N.E.  and  N.N.W.— 
Occasional  winds  W.N.W.  and  S.S.E.— Cabns,  few.     (75) 

16.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  80°  and  40°  W. 

Prevailing  wind  E.N.E.— Frequent  winds  N.N.E. ,  E.S.E.,  N.E.  and  E.— 
Occasional  winds  S.S.W.,  S.S.E.  and  N.N.W.— Calms,  frequent.     (76) 

17.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  40°  and  60°  W. 

Prevailing  wind  E.N.E.— Frequent  winds  E.,  E.S.E.,  N.N.E.  and  N.E. — 
Occasional  winds  S.,  S.S.W.  and  W.N.W. — Calms,  very  frequent.     (77) 

18.  Area  included  between  Lat.   80°  and  20°  N.,— Long.  60°  and  60°  W. 

Prevailing  wind  N.E.— Frequent  winds  E.,  S.E.,  E.N.E.,  and  E.S.E. — 
Occasional  winds  S.W.  and  S. — Calms,  few.     (78) 

19.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  60°  and  70°  W. 

Prevailing  wind  N.E. — Frequent  winds  S.E.  and  E. — Occasional  wind 
S.W.  and  S.— Calms,  few.     (79) 

20.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  70°  and  80°  W. 

Prevailing  wind  N.E. — ^Frequent  winds  E.,  S.E.  and  S. — Occasional  winds 
S.W.,  W.  and  N.W.— Calms,  frequent.  {Bahamas  and  N.E.  Coast  of 
Cuba).     (80) 

21.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  80°  and  90°  W. 

Prevailing  wind  E. — Frequent  winds  N.E.,  E.N.E.,  S.E.,  and  E.S.E. — 
Occasional  winds  S.,  S.W.  and  N.W. — Calms,  frequent.  (Western  half 
of  Cuba  and  eastern  half  of  Gnlf  of  Mexico).     (81) 

22.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  90°  and  100°  W. 

Prevailing  wind  S.E. — Frequent  wind  E. — Occasional  winds  N.E.  and  S. 
Calms,  frequent.     (  Western  half  of  Gulf  of  Mexico).     (82) 

18.  Winds  between  the  Paballels  of  20°  and  80°  N.  during 

July,  August  and  September: — 

14.  Sub-Area  included  between  Lat.  80°  and  25°  N., — Long.  16°  and  20°  W. 
Prevailing  wind  N.N.E. — Frequent  winds  N.E.  and  E.N.E. — Occasional 
winds  N.N.W.  and  S.S.E.— Calms,  few.     {Canary  Islands).    (74) 

14.  Sub-Area  included  between  Lat.  26°  and  20°  N.,— Long.  15°  and  20°  W. 
Prevailing  wind  N.N.E. — ^Frequent  wind  S.S.E.  and  N.     (74) 
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15.  Area  included  between  Lat.  SO"  and  20^  N.,— Long.  20**  and  80°  W. 

Prevailing  wind  N.N.E. — ^Frequent  winds  N.E.  and  E.N.E. — Calms, 
few.     (76) 

16.  Area  included  between  Lat.  80**  and  20*^  N.,— Long.  80°  and  40°  W. 

Prevailing  wind  E.N.E. —Frequent  winds  N.N.E. ,  N.E.,  E.  and  E.S.E,— 
Occasional  winds  S.S.E.,  N.N.W.  and  S.S.W.— Calms,  few.     (76) 

17.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  40°  and  50°  W. 

Prevailing  wind  E.N.E.— Frequent  winds  E.,  E.S.E.,  N.E.,  S.E.  and 
N.N.E. — Occasional  wind  S.S.W. — Calms,  numerous.     (77) 

18.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  50°  and  60°  W. 

Prevailing  wind  N.E.— Frequent  winds  E.,  E.N.E.,  S.E.  and  E.S.E.— 
Occasional  wind  S.S.W. — Calms,  frequent.     (78) 

19.  Area  inclosed  between  Lat.  80°  and  20°  N.,— Long.  60°  and  70°  W. 

Prevailing  winds  S.E.  and  E. — Frequent  winds  N.E.,  E.N.E.  and  E.S.E. 
Occasional  winds  S.,  S.W.  and  W. — Calms,  frequent.     (79)   . 

20.  Area  included  between  Lat.   80°  and  20°  N.,— Long.  70°  and  80°  W. 

Prevailing  wind  E.— Frequent  winds  S.W.,  S.E.,  N.E.,  E.N.E.,  E.S.E. 
and  S. — Occasional  winds  N.,  W.  and  N.W. — Calms,  very  frequent. 
(Bahamas  and  N.E.  Coast  of  CttbaJ.     (80) 

21.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  80°  and  90  W., 

Prevailing  wind  E. — Frequent  winds  S.E.,  N.E.  and  E.N.E. — Occasional 
^ds  S.,  S.W.,  W.  and  N.W. — Calms,  very  frequent.  (  Western  half  of 
Cuba  and  eastern  half  of  Cridf  of  Mexico).     (81) 

22.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  90°  and  100°  W. 

Prevailing  wind  S.E.— Frequent  winds  E.,  S.,  E.S.E.,  E.N.E.  and  N.E.— 
Calms,  very  frequent.     (  Western  half  of  Gulf  of  Me.vico).     (82) 

!•.    urtads  BETWEEN  THE  Paballels  OF  20°  AND  80°  N.  during 
October^  November  and  December: — 

14.  Sub-Area  included  between  Lat.  80°  and  26°  N.,— Long.  15°  and  20°  W. 
Prevailing  wind  N.N.E. — Occasional  winds  E.S.E.  and  S. — Calms,  few- 
( Canary  Islands).     (74) 

14.  Sub-Area  included  between  Lat.  25°  and  20°  N.,— Long.  15°  and  20°  W. 

Prevailing  wind  E.N.E. — ^Frequent  winds  N.,  N.N.W.,  N.N.E.  and 
E.S.E.     (74) 

15.  Area  included  between  Lat.   80°  and  20°  N.,— Long.  20°  and  80°  W. 

Prevailing  wind  N.N.E. — Frequent  winds  E.N.E.,  N.E.  and  E.S.E. — 
Occasional  winds  S.S.E.,  S.S.W.,  W.N.W.  and  N.N.W.— Calms, 
frequent.     (75) 

16.  Area  included  between  Lat.  80°  and  20°  N.,— Long.   80°  and  40°  W. 

Prevailing  wind  E.N.E.— Frequent  winds  E.S.E.,  E.,  N.E.,  N.N.E.  and 
S.S.E.— Occasional  winds  S.S.W.  and  W.N.W.— Calms,  few.     (76) 

17.  Area  included  between  Lat.  80°  and  20°  N.,— Loug.  40°  and  50°  W. 


66  S.W.  PASSAGE  WINDS— N.  ATLANTIC. 

Prevailing  winds  E.N.E.  and  E. — Frequent  winds  E.S.E.,  N.N.E.,  N.E. 
and  S.E.— Occasional  winds  S.S.W.  and  W.N.W.— Calms,  few.     (77) 

18.  Area  included  between  Lat.  80**  and  20°  N.,— Long.  50°  and  60°  W. 

Prevailing  wind  N.E.— Frequent  winds  E.,  S.E.,  E.N.E.  and  E.S.E.— 
Occasional  winds  S.,  S-W.  and  W. — Calms,  few.     (78) 

19.  Area   included  between  Lat.  80°  and  20°  N.,  Long.  60°  and  70°  W. 

Prevailing  wind  N.E.— Frequent  winds  S.E.,  E.,  E.S.E.,  N.N.E.  and 
E.N.E.— Occasional  winds  S.W.  and  N.W.— Calms,  few.     (79) 

20.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  70°  and  80°  W. 

Prevailing  wind  N.E.— Frequent  winds  E.,  E.N.E.,  N.,  N.N.E.  and  S.E. 
— Occasional  winds  S.W.  and  N.W. — Calms,  few. — {Bahamas  and  N.E, 
Coast  of  Cuba).     (80) 

21.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  80°  and  90°  W. 

Prevailing  wind  N.E.— Frequent  winds  E.,  N.,  N.N.E.,  and  S.E. — 
Occasional  winds  N.W.  and  W. — Calms,  few.  {Western  half  of  Cuba 
and  eastern  half  of  Gvlf  of  Mexico).     (81) 

22.  Area  included  between  Lat.  80°  and  20°  N.,— Long.  90°  and  100°  W. 

Prevailing  wind  S.E.— Frequent  winds  N.N.W.,  N.E.,  N.,  S.  and  N.W.— 
Calms,  very  frequent.     {Western  half  of  Gulf  of  Mexico).     (82) 


CHAPTER  V. 

REGION  OF  THE  COUNTER-TRADES  OR  S.W.  PASSAGE  WINDS 
IN  THE  NORTH  ATLANTIC. 

1.  Beyond  the  Tropics  and  to  the  north  of  the  Calm  Belt  of  Cancer  lies  the 
Region  of  the  S.W.  Passage  winds — ^the  theatre  of  an  incessant  conflict  between 
the  polar  and  equatorial  currents  of  air — in  which,  although  westerly  winds 
predominate,  yet  they  have  not  the  persistency  of  the  easterly  breezes  of  the 
tropical  seas ;  being  not  only  uncertain  in  occurrence  and  duration,  but  very 
variable  in  direction — often  passing  abruptly  from  one  point  of  the  horizon  to 
another, — sometimes  in  heavy  gales,  and  sometimes  in  baffling  light  airs. 

In  the  North  Atlantic,  westerly  winds  prevail  in  the  ratio  of  2  to  1  over 
easterly ;  and  their  mean  direction  is,  on  the  average,  from  the  southward  of 
west — ^being  generally  from  some  point  between  W.S.W.  and  S.S.W. ;  except 
during  that  period  when  the  sun  has  high  southern  declination,  when  W.N.W. 
and  N.W.  winds  are  not  unfrequent,  and  which  is  especially  the  season  for 
gales  and  bad  weather. 

9.  The  BKMn  siraetion  and  Duration  of  the  winds  between  Lat.  SS''  and 
65**  N., deduced  from  Tab.  I.  (p.  86)  appear  to  be  as  follows:— S.  47**  W.  for  128 


g 


I 


S.W.  PASSAGE  WINDS— N.  ATLANTIC.  57 

days;  N.  5r  W.  for  65  days;  S.  40°  E.  for  69  days,  and  N.  44°  E.  for  59  days; 
and  the  ayerage  number  of  Calms,  14  days. 

The  distribution  of  the  winds  in  each  square  of  10  degrees  of  latitude  and 
longitude,  from  Lat.  80°  to  50°  N.,  is  given  in  the  succeeding  pages,  completing 
the  general  view  of  the  North  Atlantic  respecting  the  winds  at  s$a, 

8.    winds    BETWEEN  THE  PabaUjEls  OF  80°  and  50°  N.  during 
Januafi/,  February  and  March. — (Winter.) 

28.  Area  included  between  Lat.  40°  and  80°  N.,— Long.  10°  and  20°  W. 
Prevailing  winds  between  N.N.W.  and  W.S.W. — Frequent  winds  N.N.E., 
E.N,E.,S.S.W.,S.W.,N.E.  and  N.— Occasional  winds  S.S.E.andE.S.E. 
— Calms,  few.     (Madeira).     (110) 

24.  Area  included  between  Lat.  40°  and  80°  N.,— Long.  20°  and  80°  W. 
Prevailing  wind  W.S.W.— Frequent  winds  S.,  S.W.,  S.S.E.,  E.N.E., 
N.N.E.,  N.N.W.,  S.S.W.,  and  N.E.— Occasional  winds  from  all  the  other 
points. — Calms,  very  frequent.     (Western  hlatids).     (Ill) 

26.  Area  included  between  Lat.  40°  and  80°  N.,— Long.  80°  and  40°  W. 
Prevailing  wind  S.S.W.— Frequent  winds  S.S.E.,  S.,  E.S.E.,  S,E.  and 
S.W.— Occasional  winds  W.N.W.  and  N.N.E.— Cabns,  few.  (Flores 
and  Carvo).     (112) 

26.  Area  included  between  Lat.  40°  and  80°  N.,— Long.  40°  and  60°  W. 

Prevailing  wind  S.S.W.— Frequent  winds  W.N.W.,  W.S.W.,  S.,  S.S.E. 
and  S.W.,— Occasional  winds  N.N.E.,  E.N.E.,  and  N.N.W.— Calms, 
few.     (118) 

27.  Area  included  between   Lat.  40°  and  80°  N.,— Long.  50°  and  60°  W. 

Prevailing  wind  W.N.W.— Frequent  winds  N.W.,  W.S.W.,  W.,  S.S.W., 
N.N.W.  and  S.W.— Occasional  winds  N.N.E.  and  E.N.E.— Calms, 
few.     (114) 

28.  Area  included  between  Lat.  40°  and  80°  N.,— Long.  60°  and  70°  W. 

Prevailing  wind  W.N. W.— Frequent  winds  W.,  N.W.,  W.S.W.,  S.W., 
S.S.W.  and  N. — Occasional  winds  N.E.  and  E.S.E. — Calms,  few. 
(Bermuda  Islands).     (115) 

29.  Sub-Area  included  between  Lat.  40°  and  85°  N.,— Long.  70°  and  76°  W. 

Prevailing  wind  N.W.— Frequent  winds  S.W.,  N.N.W.,  and  W.— 
Occasional  winds  E.,  S.  and  N.E. — Calms,  few.  (Coast  of  United  States 
from  New  York  to  Cape  Hatteras).  (116) 
29.  Sub-Area  included  between  Lat.  85°  and  80°  N.,— Long.  70°  and  75°  W. 
Prevailing  winds  W.N.W.,  and  S.S.W. — Frequent  winds  N.N.W.  and 
W.S.W. — Occasional  winds  between  N.N.E.  and  S.S.E. — Calms, 
few.    (116) 

80.  Area  included  between  Lat.  50°  and  40°  N.,— Long.  10°  and  20°  W. 
Prevailing  winds  between  W.S.W.  and  W.N.W. — ^Frequent  winds  S.W., 
N.W.,  S.S.W.,  N.E.  S.  and  N.N.W.— Occasional  winds  S.E.  and  E.— 
Calms,  few.    (146) 
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81.  Area  included  between  Lat.  60°  and  40°  N.,— Long.  20°  and  80°  W. 

Prevailing  winds  between  W.S.W.  and  S.S.W. — ^Frequent  winds  W.N.W., 
W.,  N.N.W.  and  S.— Occasional  winds  N.N.E.,  E.N.E.  and  S.E.— 
Calms,  few.     (147) 

82.  Area  included  between  Lat.  50°  and  40°  N.,— Long.  80°  and  40°  W. 

Prevailing  winds  between  W.S.W.  and  W.N.W.—  Frequent  winds  S.S.W., 
S.W.  and  N.W.— Occasional  winds  S.S.E.,  N.N.E.  and  E.— Calms, 
few.     (148) 

88.  Area  included  between  Lat.  50°  and  40°  N.,— Long.  40°  and  50°  W. 
Prevailing  winds  between  W.N.W.  and  W.S.W.— Frequent  winds  S.S.W., 
N.W.  and  N.N. W.— Occasional  winds  S.S.E.,  E.N.E.,  N.N.E.  and 
E.S.E.— Calms,  few.     (149) 

84.  Sub-Area  included  between  Lat.  45°  and  40°  N.,— Long.  50°  and  56°  W. 
Prevailing  wind  S.W. — Frequent  winds  N.W.,  S.,  and  W. — Occasional 
winds  N.E.  and  S.E.— Calms,  few.   {S.E.  Coast  of  Newfoundland).   (150) 

84.  Sub-Area  included  between  Lat.  46°  and  40°  N.,— Long.  65°  and  60°  W. 

Prevailing  winds  between  N.W.  and  W. — Frequent  winds  N.E.,  S.W.,  S.E., 
S.  and  N., — Calms  frequent.  {Soiah  Coast  of  Newfoundland).  (150) 
86.  Sub-Area  included  between  Lat.  45°  and  40°  N.,— Long.60°  and  66°  W. 
Prevailing  winds  between  N.W.  and  W. — ^Frequent  winds  S.W.,  N.  and 
N.N.E. — Occasional  winds  E.  and  S.  Calms,  few.  fS.E.  Coast  of  Nova 
Scotia).     (161). 

85.  Sub-Area  included  between  Lat.  45°  and  40°  N.,— Long.  65°  and  70°  W. 

Prevailing  winds  between  N.W.  and  W. — Frequent  winds  N.,  N.N.W.  and 
S.W.— Occasional  winds  E.,  S.,  N.E.  and  S.E.— Calms,  few.  (S.  Coast 
of  Nova  Scotia  and  the  Bay  of  Fundy).     (151) 

86.  Sub- Area  included  between  Lat.  45°  and  40°  N.,— Long.  70°  and  75°  W. 

Prevailing  wind  N.W.— Frequent  winds  S.W.,  W.,  S.  and  W.N.W.— 
Occasional  winds  E.  and  S. — Calms,  few.  (Coast  of  United  States  from 
Maine  to  New  York).     (162) 

4.      IRnndJi  BETWEEN    THE  PaBALLELS    OF    80°  AND    50°  N.   duriug 

AprUf  May  and  June  (Spring). 
28.     Sub-Area  included  between  Lat.  45°  and  40°  N..— Long.  10°  and  20°  W. 
Prevailing  wind  N.N.E.— Frequent  winds  N.N.W.,  N.,  N.W.,  W.N.W., 
N.E.,  W.S.W.  and  W.— Occasional  winds  S.S.E.  and  E.S.E.— Calms, 
few.     (Madeira).     (110) 

24.  Area  included  between  Lat.  40°  and  80°  N.,  Long.  20°  and  80°  W. 

Prevailing  wind  W.S.W.— Frequent  winds  N.N.E,,  S.S.W.,  N.N.W., 
W.N.W.  and  E.N.E. — Occasional  winds  from  all  the  other  points. — Calms, 
frequent.     (Western  Islands).     (Ill) 

25.  Area  included  between  Lat.  40°  and  80°  N.,— Long.  80°  and  40°    *V. 

Prevailing  wind  S.S.E.— Frequent  winds  W.S.W.,  S.S.W.,  E.N.E.,  S.W. 
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and  S. — Occasional  winds  from  all  the  other  points. — Calms,  frequent, 
(Flores  and  CojvoJ.     (112) 

26.  Area  included  between  Lat.  40**  and  80°  N.,— Long.  40°  and  60°  W. 

Prevailing  wind  S.S.W. — Frequent  winds  between  S.S.E.  and  W.S.W. — 
Occasional  winds  E.N.E.,  N.N.W.,  N.N.E.  and  W.N. W.— Calms, 
frequent.     (118) 

27.  Area  included  between  Lat.  40°  and  80°  N.— Long.  60°  and  60°  W. 

Prevailing  wind  S.S.W.— Frequent  winds  S.W.,  W.S.W.,  S.,  W.,  W.N,W. 
and  S.S.E. — Occasional  winds  between  N.  and  E. — Calms,  few.     (114) 

28.  Area  included  between  Lat.  40°  and  80°  N.,— Long.  60°  and  70°  W. 

Prevailing  wind  S.W. — ^Frequent  winds  between  N.W.  and  S.S.E.,  as  well 
as  between  E.S.E.  and  N.N.W. — Calms,  few.  (Bermuda  Islands).  (116) 

29.  Sub-Area  included  between  Lat.  40°  and  86°  N.,— Long.  70°  and  76°  W. 

Prevailing  wind  S.W. — ^Frequent  winds  between  W.  and  S.,  as  well  as 
between  E.  and  N. — Occasional  winds  N.W.  and  S.E. — Calms,  few. 
(Coast  of  United  States  from  New  York  to  Cape  Hatteras),  (116) 
29.  Sub-Area  included  between  Lat.  86°  and  80°  N.,— Long.  70°  and  76°  W, 
Prevailing  wind  S.S.W.— Frequent  winds  S.S.E.,  N.N.E.,  W.S.W.,  S., 
W.N.W.  and  N.N.W.— Occasional  winds  between  E.S.E.  and  E.N.E.— 
Calms,  frequent.     (116) 


80.  Area  included  between  Lat.  60°  and  40°  N.,— Long.  10°  and  20°  W. 

Prevailing  winds  W.S.W.  and  W.N.W.— Frequent  winds  N.N.W.,  S.S.  W., 
N.W.,  W.,  S.W.  and  N.— Occasional  winds  N.N.E.  and  E.N.E.— Calms, 
frequent.     (146) 

81.  Area  included  between  Lat.  60°  and  40°  N.,— Long.  20°  and  80°  W. 

Prevailing  wind  W.S.W.— Frequent  winds  W.,  S.W.,  S.S.W.,  W.N.W., 
N.N.W.,  N.W.,  S.,  S.S.W.,  N.  and  N.N.E  .—Occasional  winds  between 
E.S.E.  and  E.N.E.— Calms,  frequent.     (147) 

82.  Area  included  between  Lat.  60°  and  40°  N.,— Long.  80°  and  40°  W. 

Prevailing  winds  S.W.  and  W.S.W. — ^Frequent  winds  between  W.N.W. 

and  S. — Occasional  winds  N.N.W.,  and  between  N.N.E.  and  E.N.E. 

—Calms,  few.     (148) 
88.    Area  included  between  Lat.  60°  and  40°  N.,— Long.  40°  and  60°  W. 

Prevailing  winds  W.S  JV.  and  S.W.— Frequent  winds  between  W.N.W. 

and  S.S.E. — Occasional  winds  between  N.}^.W.  and  E.N.E. — Calms, 

few.     (149) 
84.     Area  included  between  Lat.  60°  and  40°  N.,— Long.  50°  and  60°  W. 

Prevailing  wind  S.W.— Frequent  winds  W.,  S.,  W.S.W.,  W.N.W.,  and 

S.S.W., — Occasional  winds  between  N.  and  E. — Calms,  few.     (8.  Coast 

of  Newfoundland.     (160) 
86.     Sub-Area  included  between  Lat.  46°  and  40°  N.,— Long.  60°  and  66°  W.— 

Prevailing  wind  S.W. — ^Frequent  winds  W.S.W.,  W.  and  N. — Occasional 

winds  S.,  N.E.  and  E. — Cahns  few.    (S.E.  Coast  of  Nova  Scotia).   (161) 
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85.  Sub-Area  included  between  Lat.  45^  and  40°  N.,— Long.  65°  and  70°  W.— 

PrevailingwindW.— Frequent  winds  W.S.W.,S.,  E.,S.W.,  S.S.W.,S.E., 
and  S.S.E.— Occasional  winds  N.N.W.,  N.,  and  N.E.— Calms,  few. 
{8.  Coast  of  Nova  Scotia,  and  the  Bay  of  Fundy).     (151) 

86.  Sub-Area  included  between  Lat.  46°  and  40°  N.,— Long.  70°  and  75°  W. 

Prevailing  winds  S.W.  and  S. — Frequent  winds  N.E.  to  N.W., — 
Occasional  winds  E.  and  S.E. — Calms,  few.  (Coast  of  United  StaXes 
from  Maine  to  New  York,)     (152) 

6.    winds  BETWEEN  THE  Pasallels  OF  80°  and  50°  N.  during 
July,  August  and  September  (Summer). 

23.  Area  included  between  Lat.  40°  and  80°  N.,— Long.  10°  and  20°  W. 

Prevailing  wind  N.N. E.— Frequent  winds  N.,  N.E.,  E.N.E.  and  N.N.W. 
Occasional  winds  between  W.N.W.  and  S.W. — Calms,  few.  [Madeira) 
(110) 

24.  Area  included  between  Lat.  40°  and  80°  N.,— Long.  20°  and  80°  W. 

Prevailing  winds  N.N.E.  and  W.S.W.— Frequent  winds  S.S.W,,  S.W., 
N.N.W.,  E.N.E.,  S.S.E.  and  W.N.W.— Calms,  very  frequent.  {Western 
Islands).     (Ill) 

25.  Area  included  between  Lat.  40°  and  80°  N.,— Long.  80°   and  40°  W. 

Prevailing  wind  S.S.W.— Frequent  winds  W.S.W.,  S.S.E.,  S.,  E.N.E. 
and  N.N.E.— Calms,  few.     {Flores  and  Corvo).     (112) 

26.  Area  included  between  Lat.  40°  and  80°  N.,— Long.  40°  and  50°  W. 

Prevailing  wind  S.S.W.— Frequent  winds  W.S.W.  and  S.S.E.— 
Occasional  winds  E.S.E.,  E.N.E.,  W.N.W.,  N.N.W.  and  N.N.E.— 
Calms,  few.    (118) 

27.  Area  included  between  Lat.  40°  and  80°  N.,— Long.  50°  and  60°  W. 

Prevailing  winds  S.S.W.  and  S.W.,— Frequent  winds  W.S.W.,  S.,  W. 
and  E.S.B.— Occasional  winds  N.N.E.,  E.N.E.,  and  N.W.— Calms, 
frequent.     (114) 

28.  Area  included  between  Lat.  40°  and  80°  N.,— Long.  60°  and  70°  W. 

Prevailing  wind  S.W.--Frequent  winds  W.S.W.,  S.S.W.,  W.  and  N.E.— 
Occasional  winds  from  all  the  other  points. — Calms,  frequent.  {Bermuda 
Islands),     (115) 

29.  Sub-Area  included  between  Lat.  40°  and  85°  N.,— Long.  70°  and  75°  W. 

Prevailing  wind  S.W.— Frequent  winds  N.E.,  S.,  N.,  W.,  S.E.  and  E. 
Occasional  wind  N.W. — Calms,  frequent.  {Coast  of  United  States  from 
New  York  to  Cape  Hatieras),  (116) 
29.  Sub-Area  included  between  Lat.  85°  and  80°  N.,— Long.  70°  and  75°  W. 
Prevailing  wind  S.S.W. — Frequent  winds  between E.S.E.  and  W.S.W. — 
Occasional  winds  between  N.N.E.  and  N.N.W. — Calms,  frequent.     (116) 


80.    Area  included  between  Lat.  50°  and  40°  N.,— Long.  10°  and  20°  W. 
Prevailing  wind  W.N.W.— Frequent  winds  W.S.W.,  W.,  N.N.W.  and 
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S.S.W.— Occasional  winds  E.N.E.,  N.N.E.  and  S.S.E.— Calms,  few. 
(146) 

81.  Area  included  between  Lat.  60°  and  40''  N.,— Long.  20°  and  80°  W. 

Prevailing  wind  W.— Frequent  winds  W.N.W.,  W.S.W.,  S.S.W.  and 
S.S.E.— Occasional  winds  E.N.E.,  N.N.E.  and  E.— Calms  very 
frequent.     (147) 

82.  Area  included  between  Lat.  60°  and  40°  N.,— Long.  80°  and  40°  W. 

PrevaiHng  wind  W.S.W.— Frequent  winds  S.S.W.,  S.S.E.,  S.W.,  W.N.W., 
W.  andN.N.W.— Occasional  winds  between  E.N.E.  and  E.S.E. — Calms, 
frequent.  (148) 
88.  Area  included  between  Lat.  60°  and  40°  N.,— Long.  40°  and  60°  W. 
Prevailing  wind  S.S.W.— Frequent  winds  W.S.W.,  S.S.E.,  S.,  E.S.E.,  W. 
and  W.N.W. — Occasional  winds  between  E.N.E.  and  N.N.E. — Calms, 
frequent.     (149) 

84.  Area  included  betwean  Lat.  60°  and  40°  N.,— Long.  60°  and  60°  W. 

Prevailing  winds  between  S.W.  and  W. — Frequent  winds,  S.,  S.S.W. 
and  N.W. — Occasional  winds  S.E.,  N.,  N.E.  and  E. — Cabns, 
frequent.  {8,  Coast  of  Newfoundland).  (160) 
86.  Sub-Area  included  between  Lat.  46°  and  40°  N.,— Long.  60°  and  66°  W. 
Prevailing  wind  W.— Frequent  winds  S.W.,  W.S.W.,  S.,  S.S.W.  and 
N.W. — Occasional  winds  between  S.E.  and  N.E. — Calms,  frequent 
{S.E.  Coast  of  Nova  Scotia).     (161) 

85.  Sub-Area  included  between  Lat.  46°  and  40°  N.,— Long.  66°  and  70°  W. 

Prevailing  wind  S.W.— Frequent  winds  S.,  W.,  W.S.W.  and  S.S.W.— 
Occasional  winds  N.W.,  E.,  N.  and  N.E. — Calms,  frequent.  {S.  Coast 
of  Nova  Scotia  and  Bay  of  Fundy).     (161) 

86.  Sub-Area  included  between  Lat.  46°  and  40°  N.,— Long.  70°  and  75°  W. 

Prevailing  wind  S.W. — ^Frequent  winds  between  W.  and  S. — Occasional 
winds  between  E.  and  N. — Calms,  few.  {Coast  of  United  States  from 
Maine  to  New  York).     (162) 

e.      IXrindJi    BETWEEN   THE    PARALLELS  OF  80°  AND  60°  N.    duriug 

October^  November,  and  December  (Autumn). 
28.     Area  included  between  Lat.  40°  and  80°  N.,— Long.   10°  and  20°  W. 
Prevailing  wind  W.N.W.— Frequent  winds  W.S.W.,  S.S.W.,  N.N.E., 
N.W.,  E.N.E..  S.S.E.  and  N.N.W.— Cabns,  very  frequent.      {Madeira). 
(110) 

24.  Area  included  between  Lat.  40°  and  80°  N.,— Long.  20°  and  80°  W. 

Prevailing  wind  S.— Frequent  winds  N.N.E.,  E.N.E.,  N.N.W.,  S.W.,  and 
W.N.W. — Calms,  very  frequent.     {Western  Islands).     (Ill) 

25.  Area  included  between  Lat.  40°  and  80°  N.,— Long.  80°  and  40°  W. 

Prevailing  wind  S.S.E.— Frequent  winds  S.,"  S.S.W.,  E.S.E.,  S.E., 
E.N.E.  and  W.S.W.— Occasional  winds  W.N.W.,  N.N.E.  and  N.N.W.— 
Calms,  few.     {Flores  and  Corvo),     (112) 
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26.  Area  included  between  Lat.   40°  and  80°  N.,— Long.  40°  and  50°  W. 

Prevailing  wind  S.S.E.— Frequent  winds  E.S.E.,  W.S.W.,  S.S.W.,S.E., 
S.  and  E.N.E.— Occasional  winds  W.N.W.,  N.N.W.  and  N.N.E.— 
Calms,  few.     (118) 

27.  Area  included  between  Lat.  40°  and  80°  N.,— Long.  60°  and  60°  W. 

Prevailing  winds  between  W.N.W.  and  S.S.E. — ^Frequent  winds  between 
N.N.W.  and  E.S.E.— Calms,  few.     (114) 

28.  Area  included  between  Lat.  40°  and  80°  N.,— Long.  60°  and  70°  W. 

Prevailing  winds  N.W.  and  W.N.W.— FrequeAt  winds  W.,  W.S.W.,  N., 
S.W.,  S.S.W.,  and  N.N.W.— Occasional  winds  between  N.E.  and  S.S.E. 
Calms,  few.     {Bermuda  Islands),     (116) 

29.  Sub-Area  included  between  Lat.  40°  and  85°  N.,— Long.  70°  and  75°  W. 

Prevailing  wind  N.W.— Frequent  winds  W.,  N.E.,  N.,  W.N.W.  and 
S.W. — Occasional  winds  E.  and  S. — Calms,  few.  {Coast  of  United 
States  from  New  York  to  Cape  Hatteras).  (116) 
29.  Sub-Area  included  between  Lat.  85°  and  80°  N.,— Long.  70°  and  76°  W. 
Prevailing  wind  N.N.W.— Frequent  winds  N.N.E.,  N.W.,  W.N.W., 
W.S.W.  and  S.S.W.— Occasional  winds  E.N.E.  and  E.S.E.— Calms, 
few.     (116) 

80.  Area  included  between  Lat.  50°  and  40°  N.,— Long.   10°  and  20°  W. 

Prevailing  wind  W.N.W.— Frequent  winds  W.,  N.W. ,  W.S.W.,  N.N.W., 
S.W.  and  S.S.W.— Occasional  winds  S.E.,  N.N.E.,  E.S.E.  and  E.N.B. 
Calms,  few.     (146) 

81.  Area  included  between  Lat.  50°  and  40°  N.,— Long.  20°  and  80°  W. 

Prevailing  wind  W.— Frequent  winds  W.S.W.,  W.N.W.,  S.S.W.  and 
N.N.W.— Occasional  winds  E.,  N.N.E.  and  S.S.E.— Calms,  few.     (147) 

82.  Area  included  between  Lat.  60°  and  40°  N.,— Long.  80''  and  40"  W. 

Prevailing  wind  W.N.W.— Frequent  winds  W.,  W.S.W.,  S.S.W.,  N.W., 
S.,  and  N.N.W.— Occasional  winds  N.N.E.,  S.E.  and  E.— Calms, 
few.     (148) 

88.     Area  included  between  Lat.  60°  and  40°  N.,— Long.  40°  and  50°  W 
Prevailing  wind  W.N.W.— Frequent  winds  N.W.,  W.S.W.,  S.S.W.,  W., 
N.N.W.,  S.W.,  S.  and  N.— Occasional  winds  S.S.E.,  N.N.E.  and  E.— 
Calms,  few.     (149) 

84.  Area  included  between  Lat.  50^  and  40°  N.,— Long  60°  and  60°  W. 
Prevailing  wind  N.W.— Frequent  winds  W.,  N.N.W.,  S.W.,  W.N.W., 
W.S.W.,  N.  and  S. — Occasional  winds  S.E.,  N.E.  and  E.— Calms, 
occasional.     {S,  Coast  of  Newfoundland).     (160) 

86.     Sub-Area  included  between  Lat.  46°  and  40^  N.,— Long.  60°  and  67°  W. 
Prevailing  winds  between  N.W.  and  S.W. — Frequent  winds  N.N.W. , 
N.  and  S. — Occasional  winds  between  N.E.  and  S.E. — Calms,  occasional 
{S,E.  Coast  of  Norn  Scotia).     (151) 
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86.  Sub-Area  included  between  Lat.  45°  and  40**  N.,— Ldng.  ^B""  and  70**  W. 
Pi-evailing  winds  W.N.W.,  N.W.,  S.  and  W.— Frequent  winds  S.W., 
N.N.W.  and  N. — Occasional  winds  between  S.E.  and  N.E. — Calms, 
occasional.     (8,  Coast  of  Nova  Scotia  and  the  Bay  of  Fundy.     (151) 

86.  Sub-Area  included  between  Lat.  45°  and  40°  N.,— Long.  70°  and  76°  W. 
Prevailing  winds  between  W.  and  N.W. — Frequent  winds  W.S.W.  and  N. 
— Occasional  winds  E.,  S.,  N.E.,  and  S.E. — Calms,  few.  {Coast  of 
United  States  frmn  Maine  to  New  York),     (152) 

7.  A  glalice  at  the  Chart-Diagrams  will  at  once  show  the  general  prevalence 
of  south-westerly  over  north-westerly  winds,  at  sea,  in  the  temperate  zone  of  the 
North  Atlantic ;  but  that  the  latter  are  very  frequent  during  the  autumn  and 
winter  months  is  a  well  known  fact.  Kaehtz  has  also  shown  that  this  predomi- 
nance of  S.W.  winds  extends  to  the  continents,  for,  from  numerous  observations, 
he  infers  that  the  mean  direction  of  the  wind  in  England  is  S.  66°  W. ;  in 
Franc«^  88°  W. ;  in  Germany  S.  76°  W. ;  in  Denmark  S.  62°  W. ;  in  Sweden 
S.  50°  W. ;  in  Russia  N.  87°  W. ;  and  in  N.  America  S.  86°  W.  But  the 
relation  of  north  to  south  ¥nnds  is  by  no  means  constant ;  it  varies  with  the 
season  and  the  locality.  Frankun  long  ago  observed  that  on  the  eastern  coast 
of  America  the  winds  during  summer  are  from  the  south ;  and  during  winter  from 
the  north.  Easterly  winds  probably  attain  a  maximum  in  Europe  during 
the  spring. 


CHAPTER   VI. 

NORTH  ATLANTIC  ISLANDS. 

1.  Anno-BOB. — St.  Thonuui. — Frlao«s  Island,  and  r«mando  Fo: — These 
islands,  equally  remarkable  for  their  elevation  and  fertility,  and  for  the  similarity 
of  their  geological  structure — being  volcanic — ^are  situated  in  a  direct  line  with 
the  Camaroon  Mountains,  with  which  they  were  probably  at  one  time  connected. 

At  Akno-Bon,  which  is  the  most  distant  from  the  African  coast,  there  are  two 
rainy  seasons ;  the  first  occurs  in  April  and  May, — the  other  in  October  and 
November.  The  winds  in  the  vicinity  of  the  island  are  generally  moderate, 
varying  from  South  to  S.E.,  and  the  climate  is  on  the  whole  drier  and  more 
healthy  than  that  of  the  other  islands. 

At  St.  Thouas  and  Fringes  islands,  the  climate  approximates  to  that  of  the 
Gaboon  and  Corisco  Bay,  opposite  to  which  they  are  situated ;  it  is  hot  and  moist, 
but  the  sea-breezes  moderate  the  heat  to  a  greater  extent  than  along  the  coast  of 
the  continent.  It  can  scarcely  be  said  that  there  are  more  than  two  seasons ; — 
that  of  the  rains  extends  from  November  to  March, — that  of  the  tornadoes  from 
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March  to  October;  the  former  is  the  period  of  calms  and  light  airs,  though  storms 
occnr  at  times ;  the  latter  is  the  finest  part  of  the  year,  bat  rainy  days  not 
nnfrequently  alternate  with  fine  ;  July  and  Aogast  are  generally  the  two  driest 
months,  and  the  winds  are  firesh  from  the  S.W.  The  land  and  sea-breezes  are 
tolerably  regular  thongh  they  do  not  extend  far  seaward,  and  they  cease  for  a 
time  daring  the  rainy  season. 

At  Fbrnando  Po,  which  is  close  to  the  main  land,  the  climate  is  very  unhealthy, 
and  much  the  same  as  that  usually  experienced  at  the  head  of  the  Bight  of 
Biafra.  Alternate  land  and  sea-breezes  are  prevalent,  more  or  less,  throughout 
the  year,  for  though  they  become  irregular  they  do  not  wholly  cease  in  the  rainy 
season.  The  harmattan  blowing  irregularly  and  with  no  great  force  from 
December  to  February  (both  inclusive),  comes  after  the  rainy  season,  and 
dissipates  the  miasma  engendered  by  an  excessively  moist  atmosphere  ;  this  is 
the  finest  and  healthiest  part  of  the  year,  for  when  the  harmattan  ceases,  the 
heat  is  tempered  by  breezes  from  S.S.W.  to  S.W. 

a.  Th«  Oap«  VMrd*  Zsiands: — ^The  Cape  Yerde  islands,  though  situated 
within  the  region  of  the  N.E.  Trades,  cannot  be  said  to  enjoy  those  winds  as  a 
permanency ;  they  may,  however,  be  generally  expected  to  prevail  from  Novem- 
ber to  May — ^varying  between  N.E.  and  N.N.W. ;  in  June  they  blow  more  from 
the  eastward,  and  are  very  light ;  the  rains  then  commence — and  continue  from 
July  to  October,  when  tornadoes  may  be  expected.  During  the  rainy  season 
(or  winter)  the  winds  blow  from  the  South  to  S.W. — sometimes  from  S.E. — ^with 
variable  strength,  but  often  very  strong,  bringing  squally  bad  weather  and  even 
fogs,  so  that  vessels  should  not  visit  the  bays  of  the  islands  exposed  to  those 
winds ;  westerly  winds  at  this  season  do  not  last  long ;  it  is  also  at  this  season 
that  calms  are  frequent  in  the  channels  between,  as  well  as  in  the  vicinity  of  the 
islands. 

The  climate  is  damp  from  December  to  July ;  but  the  unhealthy  season  comes 
with  the  rains.  The  islands  suffer  at  times  from  drought,  for  though  rain  falls 
at  the  proper  season — ^unlike  the  neighbouring  coast  of  Senegal — ^it  is  deficient  in 
quantity  in  some  years. 

At  St.  Vimgent,  used  as  a  coaling  station,  the  wind  is  generally  from  the 
N.E.,  except  from  July  to  October — ^the  rainy  season — ^when  it  frequently  blows 
from  S.E. 

Porto  Praya,  though  usually  healthy,  should  be  avoided  in  the  rainy  (and  un- 
healthy) season,  when  the  winds  from  S.E.  to  S.W.  send  a  heavy  sea  into  the  bay. 

8.  Th«  Oanavias: — ^Among  the  Canaries,  situated  near  the  polar  limit  of  the 
N.E.  Trade,  the  prevailing  wind  throughout  the  year  is  from  N.N.E., — occasion- 
ally changing  to  North  and  N,N.W.  From  the  middle  of  November  to  the 
middle  of  January,  the  regularity  of  the  Trade  is  occasionally  interrupted  by  very 
squally  weather,  with  the  wind  from  S.E.  to  S.W. — producing  a  high  sea  ;  this 
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18  also  the  season  of  rain  and  fog,  and  the  only  safe  harbour  daring  the  two 
months  is  the  bay  of  Pahnas,  in  the  Grand  Canary,  because  a  ship  can  get  under 
weigh  there  with  any  wind. 

In  the  vicinity  of  the  islands  the  nsnal  land  and  sea  breezes,  with  the  inter. 
Tening  calm,  are  felt, — the  former  seldom  extending  far  seaward.  The  channels 
between  the  ishinds  are  safe,  bat  caation  is  requisite  in  approaching  the  lofty  and 
mountainoas  land — ^where  the  eddy  winds  are  very  strong  at  times ;  also,  while 
it  is  blowing  fresh  on  one  side  of  an  island,  it  may  be  perfectly  calm  for  many 
leagues  to  leeward  of  the  same  island,  or  at  most  there  may  be  no  more  than  a 
gentle  breeze — ^perhaps  in  the  opposite  direction. 

The  climate  is  fine  and  healthy ;  the  temperature  on  the  coast  being  rarely 
aboTe  7V  ;  the  loftiest  peaks  are  coyered  with  snow  during  eight  months  of  the 
year. 

During  the  time  (1856-7)  that  Professor  C.  Piazzi  Smtth,  F.R.S.  was  making 
a  series  of  astronomical  observations  near  the  summit  of  the  Peak  of  Teneriffe, 
M.  Franz  Kbbitz  undertook  to  carry  on  a  series  of  meteorological  observations 
at  Obotava,  on  the  N.W.  side  of  the  island — ^the  station  being  70  feet  above 
the  mean  level  of  the  sea ;  from  these  observations  the  following  information  is 
derived : — 


Table — Showing  the  No.  of  days  on  which  each  wind  blew. 
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From  which  it  appears  that  winds  between  North  and  East  were  experienced 
daring  284  days;  but  the  island  rons  N.N.E.  and  S.S.W.,  and  the  N.W.  side  is 
greatly  sheltered  by  the  central  ridge  of  lofly  mountains. 

Foggy  and  hazy  weather  were  most  prevalent  during  November  and  December. 
Squalls  with  rain  and  a  high  sea  occurred  at  the  latter  end  of  November,  and 
again  during  January  and  February.  Thunder  and  lightning  were  experienced 
in  October  and  November, — at  the  end  of  the  latter  month,  thunder  storms  with 
hail  and  heavy  rain  during  three  successive  days. 


4.     mauutnu — The  Trade-wind,  from  the  N.N.E.   is  fully  established  at 
Madeira  from  the  middle  of  April  until  the  end  of  September,  and  daring  this 
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period  a  gale  is  of  rare  oconrrence.  The  periodical  rains,  lasting  fifteen  days,  &11 
in  October ;  they  commence  with  a  strong  S.E.  breeze,  ttrhich  veers  by  the  Sonth 
to  S.W.,  terminating  at  N.W.,  when  the  weather  clears  np.  St.  Martin's  smnmer 
succeeds  to  these,  and  extends  usually  over  the  same  period  of  time,  accompanied 
by  N.E.  winds ;  but  this  summer  is  sometimes  delayed  to  December. 

During  November  and  December  the  regular  Trade  has  disappeared,  and  strong 
winds  from  S.E.  to  S.W.  may  be  expected,  but  they  generally  attain  their 
maximum-  strength  in  January  and  February,  veering  to  West  and  N.W.,  the 
latter  being  the  prevalent  wind  during  March.  North-easterly  winds,  however, 
are  not  uncommon  from  November  till  February. 

During  August  and  part  of  September,  a  kind  of  hamuUtan,  known  as  the 
Eittes^  as  it  blows  from  the  East,  is  not  unfrequent,  lasting  sometimes  for  six  or 
seven  consecutive  days ;  the  weather  .is  then  hot  and  close,  the  air  excessively 
dry,  and  the  sky  cloudless. 

April,  though  not  generally,  is  nevertheless  occasionally  a  windy  month.  In 
May,  June,  and  July,  the  nights  are  clear  and  fine,  though  the  days  are  cloudy. 
Begular  land  and  sea  breezes  prevail  during  these  months  with  an  interval  of 
calm  of  about  4  to  6  hours  duration. 

During  the  winter  season  the  indications  of  bad  weather  require  attention.  A 
swell  from  the  S.W.  in  the  roadstead  of  Funchal — ^with  gloomy  weather,  drizzling 
rain,  and  an  unsteady  land-breeze — may  generally  be  regarded  as  the  precursor 
of  a  southerly  gale,  during  which  the  squalls  are  very  violent ;  the  roadstead 
being  then  unsafe,  ships  should  put  to  sea,  for  the  best  ground  tackle  is  not 
always  available  against  the  force  of  these  gales,  which  rarely,  however,  last  long. 
Madeira,  and  Desertas,  aie  not  unfrequentiy  enveloped  in  fog  during  these 
periods. 

Vessels  approaching  too  closely  the  high  land  on  the  western  side  of  Madeira 
may  expect  to  find  a  calm  during  the  summer  months. 

On  the  whole,  the  climate  of  Madeira  is  esteemed  as  one  of  the  finest  in 
the  world, — ^the  mean  temperature  of  the  year  being  67*'*d  Fahr.,  from  which 
there  is  not  much  deviation  in  any  month.  Snow  fieJls  on  the  mountains  during 
March. 

See  also ;— Winds  in  area  28  (p.  67—68 ;  60  and  61). 

5.  Th«  AMofm,  or  y/r—uam  zsUads: — These  islands  are  situated  in  a  part 
of  the  ocean  where  sudden  and  violent  squalls  as  well  as  gales  are  common,  and 
which,  during  the  winter,  are  very  heavy,  and  last  for  several  days  in  succession. 
During  the  summer  half-year  the  prevailing  winds  are  from  the  N.E. -ward ;  and 
fine  weather  may  be  expected  from  May  to  September,  when  calms  and  light  airs 
are  of  frequent  occurrence.  During  the  winter  half-year  the  characteristic  winda 
are  from  N.W.  to  S.W. — generally  strong — and  the  latter  accompanied  by  rain; 
heavy  squalls  from  South  to  S.E.  are  also  experienced  at  that  period. 

The  results  of  ten  years  observations  (1840-1849)  made  by  Mr.  Hunt,  the 
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British  Confinl  at  St.  Michaers,  show  that  the  mean  daration  in  days  of  the 
winds  from  each  quarter  is  as  follows ; — 

Summer  half-year :— North  7-29;  N.E.  69-04;  East  6-51;  S.E.  20-98; 
South  2-72;  S.W.  23-2;  West  10-28;  N.W.  89-52;  Calms  8-61  days; 
Surf  on  the  shore  6-65  days. 

Winter  half-year :— North  11-07;  N.E.  46;  East  5-19;  S.E.  28-17;  Sonth 
11-18;  S.W.  88-46;  West  8-17;  N.W.  87-11;  Calms  1-7  days; 
Surf  on  the  shore  88-85  days. 

*'  The  regularity  with  which  gales  enter  these  seas  in  the  N.W.  quarter,  and 
afler  crossing  them,  disappear  at  the  S.E.,  is  a  circumstance  the  knowledge  of 
which  may  be  highly  serviceable  to  commanders  of  ships  sailing  across  them. 

"The  centre  of  a  gale,  in  its  approach,  always  effects  a  descent  on  the 
barometer,  and  a  change  in  the  &1I  of  rain.  In  its  actual  pasiSage  over  the 
instrument,  the  descent  generally  reaches  28-60,  from  which  a  rise  of  one-tenth 
appears  to  take  place  for  every  10  miles*  removal  of  the  centre ;  so  that  the 
number  of  miles  distance  from  the  centre  of  an  approaching  gale  might,  perhaps, 
be  indicated  by  the  number  of  hundredths  shown  by  the  barometer  over 
extreme  of  28-50. 

'*  The  difference  in  the  fall  of  rain  has  also  its  regularity ;  the  approach  of  the 
centre  bringing  a  temporary  increase,  and  then  a  cessation  of  the  rain,  which  is 
renewed,  and^  in  a  reversed  order,  diminished  on  the  removal  of  the  centre. 
According  to  the  observations  made  at  this  office,  there  appears  to  be  in  every 
gale  of  wind  a  zone  of  rain  about  120  miles  in  breadth,  heaviest  on  the  inner 
edge,  which  is  about  60  miles  distant  from  the  centre ;  that  the  fall  of  rain 
decreases  in  proportion  to  the  distance  from  this  line ;  and  that  the  &11  on  the 
inner  edge  being  about  twelve-hundredths  of  an  inch  per  hour,  the  decrease  is 
about  one-hundredth  for  every  10  miles  of  removal.*' 

During  winter,  besides  gales  and  a  heavy  sea,  the  whole  group  of  the  Azores  is 
subject  to  rain  and  fogs ;  the  direction  of  the  wind  in  the  vicinity  of  the  islands 
is,  at  all  seasons,  greatly  influenced  by  the  high  land ;  and  the  progression  of 
storms  of  a  decidedly  rotatory  character  is  greatly  determined  by  the  peak  of  Pico. 
Storms  however  are  not  frequent  or  generally  of  long  duration,  but  they  are  heavy 
while  they  last.  S.W.  gales,  the  most  formidable  in  an  open  port  of  southern 
exposure,  shift  generally  to  the  N.W.,  and  moderate  at  that  point,  proving  that 
they  have  a  south-easterly  course,  their  centres  generally  passing  to  the  north- 
ward of  St.  Michael. 

The  mean  height  of  the  barometer  in  summer  (April  to  September)  is  80-212  in. ; 
in  winter  80*120  in.  The  thermometer  ranges  from  46"*  to  84*' ; — ^between  46"^  and 
72®  in  February, — and  between  64®  and  84®  in  August. 

Near  Cobvo  and  Flobes  the  weather  is  changeable  throughout  the  year,  and 

the  wind  generally  strong. 

See  also ;— Winds  in  areas  24  &  26.  (p.  57—58 ;  60  and  61). 

F  2 
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CHAPTER    VII. 

WEST  COAST  OF  AFKICA— N.  OF  THE  EQUATOR. 

1.  The  suurmattan  — Toznadoes  *e. — The  Habmattan  is  an  easterly  wind 
peculiar  to  the  west  coast  of  Africa;  it  is  preralent  daring  the  dry  season 
and  is  probably  the  Trade-wind  blowing  over  the  continent.  It  is  felt, 
more  or  less,  from  the  parallel  of  Madeira  to  that  of  the  river  Gaboon, — 
blowing  with  considerable  strength  (at  times)  on  the  coasts  of  Senegal  and 
Senegambia,  bnt  being  comparatively  light  on  the  coast  of  Guinea.  It  seldom 
lasts  long — ^rarely  more  than  from  two  to  six  days,  and  even  during  that 
period  it  is  partially  interrupted  by  the  sea-breeze,  which  sets  in  about  noon. 
It  is  an  extremely  dry  wind,  and  has  a  disagreeable  effect  on  the  skin  and  lips, 
bnt  it  is  not  unhealthy  since  its  tendency  is  to  dissipate  the  noxious  vapours 
resulting  from  the  rainy  season — ihe  sickness  incidental  to  which  generally 
disappears  on  the  return  of  the  harmattan.     It  rarely  extends  far  from  the  coast. 

A  constant  accompaniment  of  this  wind  is  a  dense  ha2e  which  is  often  nothing 
more  than  extremely  fine  sand  or  dust ;  it  obscures  the  coast  to  such  an  extent 
that  great  caution  is  requisite  in  approaching  it,  and  strangers  generally  over- 
estimate their  distance  from  the  land  at  such  a  time. 

The  harmattan,  though  not  prejudicial  to  the  health  of  man,  has  a  powerful 
effect  on  vegetation,  which  is  much  injured  if  not  destroyed;  it  contributes, 
however,  to  the  commercial  wealth  of  the  African  coast,  inasmuch  as  blowing 
immediately  after  the  rainy  season  it  suddenly  arrests  the  rapid  circulation  of  the 
sap  and  causes  the  trees  to  exude  gum. 

ToBNADOES  are  sudden  squalls  of  short  duration,  characteristic  of  the 
rainy  as  the  harmattan  belongs  to  the  dry  season ;  and  they  are  more  commonly 
felt  on  the  west  coast  of  Northern  than  of  Southern  Africa.  Originating  in  the 
North  or  N.E.  quarter,  they  advance  against  the  prevailing  winds,  which  for  a 
time  they  supersede:  their  approach  is  unmistakeable,  and  they  are  always 
accompanied  by  thunder  and  lightning.  Dark  heavy  clouds  spread  from  the 
horizon  upwards,  taking  the  form  of  an  arch,  and  the  better  this  is  defined  the 
more  violent  will  be  the  force  of  the  gak.  A  brief  interval  of  calm  ensues,  when 
the  storm  shifting  from  N.E.  to  East  gradually  gets  to  E.S.E.  and  S.E.;  it  is 
then  at  its  height,  blowing  with  great  fury  for  twenty  minutes  or  half  an  hour ; 
the  thunder  is  heard  with  louder  crashings  and  torrents  of  rain  immediately  follow; 
it  decreases  in  force  as  the  wind  passes  to  South  and  S.W.  and  then  it  lulls. 

Navigating  this  region  during  the  rainy  season  it  is  always  necessary  to  be  on 
the  look  Qut,  and  sail  should  be  shortened  in  time,  for  though  the  tornado  lasts 
but  an  hour  or  two,  it  blows  with  full  hurricane  force  and  the  change  of  winds  is 
very  rapid.  * 
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The  Sea  Brbezb  on'the  coast  of  Marocco  blows  generally  from  N.W. ; — 
on  the  coast  of  Guinea  from  South  to  S.W,  The  prevailing  winds  along  the 
coast  of  Africa,  from  Cape  Bojador  to  the  Isles  de  Los,  are  from  N.E.  to  N.W., 
and  rain  seldom  &lls  daring  eight  months. 

a.  The  oaboon: — At  the  Gaboon  it  rains,  more  or  less,  throughout  the 
whole  year.  The  dry  season,  however,  is  usually  supposed  to  last  from  the 
middle  of  June  till  the  middle  of  September ;  the  sky  is  then  overcast  and  the 
son  rarely  shows  forth,  yet  the  heat  is  intense. 

The  rainy  season  commences  in  September  and  terminates  in  January — training 
heavily  during  November,  December,  and  January ;  tornadoes  are  then  common. 

From  February  to  May  there  are  alternate  periods  of  fine  and  rainy  weather : 
the  heaviest  tornadoes  take  place  in  March  and  April,  but  during  the  other 
months  storms  are  not  unfrequent — they  only  differ  from  the  tornado  inasmuch 
as  they  do  not  blow  with  the  same  force. 

During  the  rainy  season  the  wind  is  fresh  from  the  S.W. 

The  land  and  sea  breezes  are  prevalent  throughout  the  year ;  the  former  is 
generally  light  from  S.£.  to  East ;  the  latter  varies  between  N.W.  and  S.S.W. 

8,  Along  the  Bast  coast  of  tho  Bisbt  of  Biafira,  as  far  as  Lat.  S''  N.,  the 
season  of  tornadoes  and  general  bad  weather  lasts  from  March  to  the  middle  of 
September.  During  July  and  August — comparatively  the  driest  months  in  the 
year — the  wind  blows  from  S.S.W.  to  S.S.E. — ^generally  fresh,  but  occasionally 
strong.  The  rainy  season,  beginning  in  September  and  lasting  till  March,  brings 
with  it  the  prevalent  calms,  and  also  light  breezes  varying  between 
W.S.W.  and  South. 

4.  The  Old  Calabar  and  Bonny  BlTers^ — ^The  fine  season  commencing  in 
November  lasts  till  the  middle  of  May ;  it  is  then  excessively  hot ;  tornadoes 
occur,  but  principally  in  November,— also  in  March  and  April:  the  fine  season  is 
the  period  of  the  harmattan,  which  is  especially  prevalent  in  December,  January, 
and  February  ;  the  harmattan  sometimes  blows  strong  from  the  N.E.  for  several 
consecutive  days. 

At  the  end  of  May  the  rains  commence,  terminating  in  September ;  the 
down&ll  is  incessant  in  July  and  August.  The  weather  clears  up  in  October, 
when  fresh  land  breezes  alternate  with  squalls  of  rain. 

The  fine  season  is  that  of  the  land  and  sea  breezes, — the  latter  blowing  from 
W.S.W. ;  during  the  rainy  season  the  wind  is  generally  from  S.S.W.  to  S. W.,  and 
often  strong  and  heavy. 

The  gmokes*  prevail  in  September,  October,  and  part  of  November ;  this  is  the 
unhealthy  period  of  the  year. 

*  The  name  given  to  the  dense  fog  or  haze  preyalent  on  the  West  CoaBt  of  Africa  at  tlio 
termination  of  the  rainy  season.  • 
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6.  TheBisiitof  Beain. — The  prevailing  winds  in  the  Bight  of  Benin  are 
from  S.W.  and  West. 

In  the  fine  or  dry  season — ^from  October  to  Febmarj — ^the  land  and  sea 
breezes  are  fonnd  near  the  coast,  and  especially  at  the  months  of  the  rivers ;  the 
temperature  then  ranges  from  84°  to  90'' ;  this  is  the  season  of  the  smokss^  which 
are  very  thick  here,  bat  they  usoally  clear  away  towards  10  aon. 

Tornadoes,  sometimes  two  a  day  (and  very  fdrions  in  this  Bight),  are  prevalent 
from  March  to  May, — also  in  Jane  and  Jnly,  once  in  twenty-four  hours,  but  their 
force  is  not  so  great  as  in  the  former  months ;  they  always  blow  most  violently  in 
the  season  when  the  sea  breeze  attains  its  greatest  strength.  June  is  the  coldest 
month  of  the  year, — ^the  prevalent  wind  is  from  S.W.  fresh,  and  the  thermometer 
isat77*. 

August  and  September  are  the  months  of  the  great  rains. 

The  harmattan,  from  the  East,  is  common  in  November,  December  and 
January,  but  it  is  weak,  and  only  blows  at  intervals. 

The  seaman,  navigating  the  Bight  of  Benin,  must  be  cautious  in  respect  to 
squalls  having  the  characteristics  of  the  tornado,  and  accompanied  by  electrical 
phenomena ;  they  are  very  dangerous,  and  the  puffs  are  very  heavy  frt>m  the 
S.E.  quarter. 

6.  Tb«  xrorjr  and  Qoid  Ooaata. — The  seasons  here  are  four — ^two  dry 
and  two  wet : — 

The  fine  season,  or  first  dry  season  commences  in  the  middle  of  December, 
and  ends  in  the  middle  of  March. 

The  season  of  the  great  rains  lasts  from  March  to  the  middle  of  July. 

The  second  dry  season,  from  the  end  of  July  to  the  middle  of  October ;  and 

The  second  rainy  season,  from  the  end  of  October  to  the  middle  of  December. 

At  the  end  of  December,  the  temperature  of  the  air  is  high.  Winds  from  the 
West  and  W.S.W.  are  now  fresh  and  well  established — they  are  the  sea  breezes, 
which  alternate  with  the  land  breeze — the  former,  however,  predominating  and 
blowing  with  considerable  strength,  especially  in  January  and  February ;  the 
harmattan  of  this  season  may  occasionally  blow  from  the  East  for  several  days, 
but  it  is  seldom  as  sti'ong  as  the  sea  breeze.  The  temperature  in  the  shade 
reaches  86°  Fahr. 

Towards  the  end  of  March  the  weather  becomes  stormy  and  the  season  of  the 
great  rain  sets  in;  the  heaviest  downfall  is  in  May  and  June ;  the  air  is  then  close 
and  stifling :  this  is  also  the  season  of  tornadoes — ^which  blow  with  great  force  in 
April,  May  and  June. 

In  July  the  rain  gradually  ceases ;  an  overcast  sky  intercepts  the  sun*8  rays 
and  the  temperature  falls  to  68°  Fahr. ;  the  smokes  are  also  prevalent ;  though 
tornadoes  generally  cease  in  June  they  occasionally  last  till  August, — ^to  which 
month  the  sea  breeze  blows  fresh  from  S.W.  and  W.S.W. 
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In  September  the  weather  clears  np  and  brightens,  when  calms  alternate  with 
light  airs  from  South  to  S.S.W. ;  the  temperature  of  the  air  increases,  and  light 
rain  MIb  occasionally  at  the  beginning  of  October. 

The  smoket  'are  very  dense,  and  obscure  the  land,  in  July,  August,  and 
September ;  they  are  also  prevalent  in  December,  January,  and  February ;  but  in 
fact  the  horizon  on  this  part  of  the  coast  is  nerer  perfectly  clear. 

7.  Zib«ria  and  th«  ovain  CoMt. — ^The  rainy  season  commences  in  April  and 
ends  about  the  middle  of  August ;  tornadoes  then  prevail ;  the  wettest  months  are 
July  and  August — ^the  period  of  the  ^reat  rains. 

Irregular  winds  from  the  S.W.,  with  moderately  fine  weather,  prevail  from  the 
middle  of  August  till  the  end  of  September. 

The  second  rainy  season  occurs  in  October  and  November,  when  tornadoes  are 
again  experienced, — ^but  it  only  rains  at  intervals  and  with  squalls. 

The  fine  season  commences  in  December — ^when  the  land  and  sea  breezes 
blow  with  regularity. 

The  land  breeze — ^from  midnight  to  noon — ^varies  between  N.N.W.  and  N.N.E. 
The  sea  breeze  varies  between  W.S.W.  and  W.N.W. ;  the  interval  of  calm  is 
short.  At  the  beginning  and  end  of  the  dry  season  the  sea  breeze  has  a 
S.W.  tendency. 

The  harmattan  blows  in  December,  but  neither  with  regularity  nor  force ;  nor 
is  it  so  disagreeable  as  on  the  coast  to  the  north ;  it  is  accompanied  by  fog  which 
lasts  from  daylight  till  noon. 

The  imokes  of  the  fine  season  are  exceedingly  thick,  and  though  ordinarily 
prevalent  during  a  few  hours  in  the  morning,  sometimes  last  all  day ;  but  through- 
out the  entire  season  the  land  is  never  wholly  free  from  haze. 

The  tornadoes  always  blow  from  the  eastward ;  storms,  of  short  duration  and 
less  force,  which  occur  in  the  interval  between  the  tornadoes,  blow  from  any  point 
of  the  compass^  but  principally  from  the  east. 

During  the  rainy  season  the  weather  is  always  more  variable  80  or  40  miles 
seaward  than  nearer  the  land ;  at  that  distance  the  wind  is  very  irregular  and 
uncertain,  calms  are  frequent,  storms  are  not  uncommon,  and  rain  is  abundant, 
whereas  at  about  5  or  6  miles  from  the  coast  there  is  less  calm,  the  rain  is  not  so 
persistent,  and  the  weather  generally  better. 

e.  MMrra  Xi«one  mad  its  vieinity  : — During  the  fine  (or  dry)  season — ^from 
November  to  April — ^the  regular  sea  breeze  is  from  N.W.  to  North,  occasionally 
from  W.N.W. ;  commencing  at  about  10  a.m.  it  lasts  till  near  midnight,  after 
which  the  land  breeze  from  N.E.  to  E.N.E.  takes  its  place ;  there  is  not  always 
an  intervening  calm,  but  the  sea  breeze  veers  by  the  North  into  the  land  breeze, — 
the  change  occurring  gradually,  with  light  airs.  These  breezes,  however,  are 
not  felt  beyond  20  or  80  miles  from  the  coast.  Further  seaward  the  wind  is 
from  N.N.W.  to  N.W.  at  this  period  of  the  year. 
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The  harmattan  (from  E.S.E.  to  N.N.E.)  blowfl  in  lis  strength  during 
November  and  December, — sometimes  in  sabseqnent  months,  bat  it  is  then 
moderate  or  light.  * 

The  rainy  season  lasts  from  May  to  November ;  the  winds  are  then  from  S.W. 
to  W.S.W.,  sometimes  blowing  with  considerable  strength  for  a  short  time  from 
W.N.W.  and  West.  Tornadoes  are  in  force  during  May ;  frequently  also  in 
October,  and  more  rarely  in  November. 

The  rains  are  neither  so  heavy  nor  so  copious  as  more  to  the  southward. 

In  the  Sebbba  Lbonb  Btver,  the  wind  and  weather  for  the  year  appear  to 
be  as  follow : — 

January: — ^N.W. ; — ^the  harmattan  in  the  morning;  the  sea  breeze  after 
mid-day. 

February . — N.W. ; — stormy,  with  rain. 

March : — ^N.W.  tornadoes  prevalent. 

Ajrril: — N.W.  to  S.W. ;  tornadoes  prevalent. 

May : — S.E.  to  S.W. ;  stormy  at  intervals. 

June: — S.E.  to  S.W. ; — ^the  heat  intense ;  rain  with  S.E.  winds. 

July ;— S.E.  to  S.W. ;— as  in  June. 

August : — S.E.  to  S.W. ; — as  in  June. 

September: — ^E.  to  S.W. ; — ^tornadoes  prevalent. 

October: — W.N.W.  to  S.W. ; — sky  overcast;  heat  oppressive. 

November:— ^.E.  to  W.N.W. ;— as  in  October. 

December: — ^N.E.  to  N.W. ; — as  in  October;  thunder  and  lightning  towards 
evening. 

9,  Bio  Mtines. — nUtmrngom  ATehlp#lago. — Oa— mania  and  Oambia  BiT«m 
to  Oape  vardo: — Among  the  Bissagos  Isles,  and  along  the  coast  in  their 
vicinity,  as  well  as  to  the  northward,  Westerly  winds — ^varying  between  W.N.W. 
and  S.W. — prevail  for  eight  or  nine  months :  during  the  wet  (or  winter)  season — 
from  May  to  October — they  blow  incessantly,  and  frequently  with  considerable 
strength  in  July  and  August ;  it  may  also  be  remarked,  that  this  season,  which 
commences  in  May  off  the  Bissagos,  is  more  and  more  retarded  in  proceeding 
northward,  so  that  off  Goree,  and  the  mouth  of  the  Senegal  river,  it  does  not 
begin  till  June  and  July.     The  great  rains  fall  from  July  to  September. 

During  the  fine  season  the  usual  land  and  sea  breezes  are  experienced, — the 
former  from  N.N.E.  and  N.E.  to  E.S.E.,— and  the  latter  from  W.N.W.  to  W.S.W. 

The  harmattan  blows  strong  at  intervals  from  November  to  January — blasting 
from  three  to  nine  days  in  succession — ^but  generally  prevalent  only  in  the 
morning. 

Tornadoes  may  be  expected  during  May,  June,  and  July,— occasionally  also  in 
August  and  September. 

Along  the  whole  length  of  this  coast,  as  well  as  to  the  northward  and  southward, 
the  usual  smokes  and  heavy  fogs  prevail,  more  or  less,  in  the  morning,  during  the 
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fine  Beason ;  and  the  mirage,  due  to  the  heated  atmosphere,  is  so  constant  that 
astronomical  observations  are  uncertain ;  the  lead,  therefore,  is  the  only  sure 
guide  in  navigating  this  part  of  AMca. 

During  November  and  December,  at  the  mouths  of  the  rivers,  the  dense,  cold, 
and  penetrating  fogs,  carrying  with  them  an  extremely  fetid  odour,  are  very 
unhealthy — being  in  many  cases  equally  prejudicial  to  the  natives  and  to 
Europeans.* 

10.  rooast  of  s«neffai : — ^Between  Cape  Blanco  and  Cape  Yerde  the  winds  are 
from  N.E.  or  East  to  N.N.W.  and  N.W.  during  eight  months  of  the  year — from 
October  to  May :  easterly  winds  prevail  at  night  and  towards  the  morning, — ^the 
more  northerly  winds  and  those  from  the  westward  towards  the  afternoon.  The 
rainy  season  lasts  from  June  or  July  to  October  or  November ;  this  is  also  the  season 
for  tornadoes  which  are  succeeded  by  light  winds  from  S.W.  to  W.S.W.  At  a 
short  distance  from  the  coast,  during  the  fine  season,  N.W.-ly  winds,  blowing 
towards  the  land,  are  common,  while  further  seaward  the  breeze  is  from  the  N.E. 

11.  The  Ooast  of  Sahara : — To  the  northward  of  Cape  Blanco  the  seasons 
approximate  to  those  of  the  coast  of  Marocco.  July  and  August  are  the  months 
when  the  heavy  rains  fall  and  when  the  tornadoes  are  most  severe. 

la.  ooaat  of  BKavooco : — On  the  coast  of  Marocco,  during  the  winter,  the 
prevalent  winds  are  from  S.W.  and  W.S.W. — sometimes  blowing  with  consider- 
able strength,  but  especially  so  when  the  shifts  have  been  rapid  from  S.E.  through 
South  to  W.S.W.;  the  weather  is  then  bad*- with  a  high  sea — and  it  does  not 
clear  up  until  the  wind  has  passed  to  W.N.W.  or  N.W.  During  the  fine 
season — in  December  especially — the  prevailing  winds  blow  between  N.E.  and 
N.W.,  generally  fresh.  From  October  to  April,  when  thick  fogs  are  common, 
the  climate  is  unhealthy. 

MoGADOs : — The  climate  of  Mogador  is  mild  and  agreeable. 

From  March  to  December — ^nine  months — ^the  wind  is  regular  and  fresh  from 
N.E., — at  which  period  the  sky  is  clear  and  bright :  but  during  the  night  it  is 
generally  calm ;  this  wind  produces  a  heavy  swell  along  the  coast,  which  at  times 
reaches  the  anchorage  of  Mogador,  subsiding  however  with  the  hours  of  calm. 

East  and  S.E.  winds,  known  as  the  nmoun,  are  rare ;  coming  from  the  land, 
they  result  in  a  total  calm  in  Mogador  harbour, — ^a  very  unusual  event. 

South  and  S.W.  winds  are  of  two  characters — either  light,  in  which  case  they 


*  The  diseases  to  which  Europeans  (and,  in  a  less  degree,  the  natives]  are  snbject,  are,  on 
their  arrival,  billions  and  gastric  fevers ;  then  dysentery,  agues,  and  yellow  feyer.  The  uni- 
Tersal  antidotes  in  eases  of  feyer  are  large  doses  of  quinine,  and  emetics.  Often,  unfortunataiy, 
the  patient  has  recourse  to  spirituous  liquors,  and  it  is  hardly  necessary  to  say,  that  their 
deadly  effects  are  sooner  felt  in  this  unhealthy  region,  than  in  a  more  temperate  climate. 
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are  accompanied  by  a  fog  bo  dense  that  objects  a  few  yards  distant  are  scarcely 
visible, — or  they  are  strong  and  tempestuous,  generally  preceded  by  a  falling 
barometer.  The  horizon  in  the  direction  of  the  wind  is  greatly  overcast ;  the 
donds  are  dense  and  charged  with  rain,  which,  at  first  falls  in  slight  showers,  bat 
afterwards  heavily.  At  the  commencement  of  the  storm  the  wind  is  light,  bat 
sabseqaently  increasing  in  intensity,  blows  in  violent  squalls ;  not  unfrequently, 
towards  the  close  of  the  gale,  a  perfect  deluge  of  rain  ialls,  accompanied  by  loud 
claps  of  thunder  and  much  lightning.  Three  such  gales  have  happened  in 
November  and  December. 

The  N.W.  wind  is  the  most  dangerous  in  Mogador  harboui:, — ^not  so  much 
from  its  strength,  for  the  island  shelters  the  anchorage  in  this  respect,  but  from 
the  exceedingly  heavy  sea  which  a  wind  from  that  direction  raises; — ^wave  after 
wave  rolling  in  and  breaking  on  every  part  of  the  beach,  except  in  a  sheltered 
nook  quite  under  the  lee  of  the  island.  The  ground  tackle  must  be  exceedingly 
good  to  resist  the  combined  force  of  wind  and  sea.  These  winds  are  most 
frequent  in  January  and  February ; — ^but  the  harbour  is  generally  insecure  from 
December  to  March,  which  is  the  winter  season,  when  westerly  winds  ( — ^from 
N.W.  to  S.W. — )  more  or  less  prevail.  S.W.  winds  which  are  accompanied  with 
rain  clear  the  atmosphere  and  lower  the  temperature. 

The  thermometer  generally  ranges  from  64**  to  70'' ;  and  it  never  &lls  lower 
than  68^ 


General  Remarks  cm  the  Winds  and  Climate  of  the  West 
Coast  of  Africa. 

18.  UTinds: — On  certain  parts  of  the  West  Coast  of  AMcvk  land  and  sea 
breezes  blow  with  great  regularity,  especially  on  those  between  the  tropics  and 
among  the  islands  situated  in  the  torrid  zone,  so  much  so,  that  they  might  be 
reckoned  among  the  periodical  winds.  As  a  general  rule,  the  sea-breeze  blows 
during  the  day ;  the  land-breeze,  commencing  towards  evening,  lasts  part  of  the 
night,  blows  in  nearly  an  opposite  direction,  and  usually  ceases  shortly  after 
sunrise,  seldom  lasting  beyond  0  or  10  o'clock  in  the  morning. 

Along  the  coast  of  Marocco  and  Senegambia,  the  sea-breeze  commonly  blows 
from  the  N.W. ;  and  on  the  coast  of  Guinea  from  South  to  S.W.  They  are 
generally  found  near  the  coast,  but  sometimes  prevail  ficir  from  it,  gradually 
losing  their  force  as  the  distance  is  increased,  till  they  are  opposed  and  overcome 
by  the  general  winds. 

On  some  parts  of  the  coast  of  Africa,  particularly  on  that  of  Senegambia,  there 
are  certain  winds,  termed  solar  breezes,  because  their  changes  appear  to  be 
regulated  by  the  influence  of  the  sun. 

On  the  coast  of  Senegambia  they  vary  from  N.E.  to  N.W.  The  course  of 
these  winds,  which  blow  strong,   principally  from  November  to  April,  is  as 
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follows : — ^The  breeze  at  sea  lasts  through  the  day,  strengthening  in  the  after- 
noon»  thbn  weakening  towards  the  eyening ;  daring  the  night  it  changes,  and 
blows  more  along  the  land. 

When  in  the  vicinity  of  these  coasts,  ships  should  regulate  their  sailing  so  as 
to  be  near  the  land  when  the  night-breeze  springs  up,  and  out  at  sea  when  that 
of  the  day  begins. 

In  navigating  the  coast  of  Africa  from  the  coast  of  Guinea  northward,  a  haze 
varying  in  density  will  be  found  from  the  vicinity  of  the  land  to  40  or  60  leagues 
out  to  sea.  It  consists  of  the  finer  particles  of  sand,  and  is  so  thick  as  to  cover 
the  weather  side  of  the  rigging,  giving  it  a  slovenly  appearance. 

Tbx  Habmattan*  is  a  wind  peculiar  to  the  western  coast  of  Africa.  It  blows 
from  East,  changing  to  E.N.E.  on  the  north  coast,  from  the  parallel  of  BS"*  N. 
to  the  Equator,  following  what  are  called  the  latter  rains.  About  the  Gambia  it 
sets  in  about  a  month  later  than  in  other  parts.  It  commences  at  all  times  of 
the  day  or  night,  and  continues  from  a  day  to  a  week,  and  even  a  fortnight. 
The  period  of  the  moon  is  no  rule  for  its  recurrence.  It  is  generally  a  moderate 
breeze,  not  so  violent  as  the  sea-breeze,  but  still  sufficiently  strong  to  produce  a 
change  in  the  current  whioh  sets  along  the  coast.  On  the  coasts  of  Senegal  and 
Senegambia  it  is  sometimes  very  strong,  but  often  light  on  the  coast  of  Guinea. 
It  may  be  described  as  a  cold,  dry  wind,  generally  of  8,  6,  or  9  days'  duration, 
pxincipally  between  the  end  of  November  and  February  or  March,  reaching, 
however,  but  a  short  distance  frt>m  the  coast,  about  9  or  12  miles  from  which  it 
is  not  found,  though  its  effects  on  the  temperature  are  experienced  at  80  or  40 
miles  frt>m  it.     Sometimes  it  commences  at  sunrise  and  ends  in  the  afternoon. 

The  harmattan  dries  up  almost  every  particle  of  moisture  in  the  atmosphere, 
parching  the  skin,  drying  the  planks  of  the  sides  and  decks  so  as  to  render  the 
seams  leaky ;  and  loosening  casks  by  drying  the  staves  so  that  the  hoops  fisdl  off, 
unless  they  are  attended  to.  By  the  effect  of  this  wind  the  annual  evaporation 
on  this  coast,  which  is  stated  at  64  inches,  is  raised  to  184  inches.  The  hazy 
atmosphere  peculiar  to  the  African  coast  within  the  before-mentioned  limits,  is 
always  increased  during  the  harmattan,  and  assists  in  making  the  coast  appear 
at  a  greater  distance  than  it  actually  is.  Although  generally  considered  healthy, 
it  is  certainly  very  disagreeable  and  inconvenient;  nevertheless,  the  great 
advantage  derived  from  it  is  the  production  of  gum. 

ToBNADOBS. — ^These  are  violent  squalls  of  about  8  hours*  duration,  which 
generally  occur  at  the  commencement  and  end  of  the  rainy  season,  and  are  well 


*  '*  The  HamuUtan  htm  been  defined  to  be  the  Trade-wind  blowing  over  the  oontinent ; 
during  this  seMon  the  smokes  prevail,  which  are  so  dense  that  nothing  can  be  seen  more  than 
a  eable*8  length  from  the  ship,  and  vessels  approcuihing  the  ooast  have  no  resonroe  but  to 
anebor.  In  Kareh,  April,  and  liay  the  weather  is  clearer,  and  occasionaUy,  especially  after  a 
tornado,  Tery  clear,  when  the  high  lands  of  Fernando  Po  and  Oameroons  may  be  seen  100 
miles ;  but  even  daring  these  months  a  ship  may  get  within  7  or  8  miles  off  the  land  without 
seeing  it.    The  nights  at  this  season  are  very  fine." — African  Pilot. 
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known  on  the  West  Coast  of  Northern  Africa,  while  off  the  sonthem  part  they 
are  either  seldom  experienced  or  are  very  slight.  Their  approach  is  heralded  by 
clouds  of  a  dull  yellow  colour,  which  by  night  are  very  black,  originating  in  the 
North  and  N.E.,  and  generally  moving  against  the  prevailing  wind.  They  are 
not  unfrequently  distinguished  by  electrical  phenomena,  and  gradually  overcome 
the  prevailing  wind. 

It  is  stated  that  when  the  wind  precedes  the  rain,  the  storm  is  more  violent. 
A  calm  often  follows  a  tornado. 

In  order  to  meet  these  squalls  vessels  should  shorten  all  sail,  and  furl  if 
possible.  Sometimes  these  tornadoes  have  the  force  of  hurricanes  of  short 
duration,  in  which  the  wind  changes  so  rapidly  that  a  sail  might  be  split  and 
inevitably  lost ;  at  other  times  they  are  of  longer  continuance ;  indeed,  it  is  never 
certain  of  what  extent  they  may  be. 

The  S.W.  winds  of  the  West  Coast  of  Aiiica  are  often  disturbed  at  certain 
periods,  particularly  in  the  winter,  for  in  the  Mediterranean,  and  on  the  coast  of 
Portugal,  intense  polar  currents  are  found,  which,  increasing  the  rapidity  of  the 
Trade-wind  from  North,  forces  it  abruptly  towards  the  Equator.  The  meeting 
of  these  winds  and  those  from  S.W.  prevailing  at  this  period,  contributes,  perhaps, 
to  produce  tornadoes,  and  in  some  way  accounts  for  their  frequency  and  violence 
in  the  northern  hemisphere,  for  south  of  the  Equator,  as  already  observed,  these 
disturbances  of  the  atmosphere  are  very  rare. 

In  the  Bight  of  Biafra,  north  of  Cape  Lopez,  tornadoes  blowing  from  N.W. 
to  West  and  S.W.  s<Hnetimes  though  very  seldom  occur. 

North  of  the  Equatcnr  thur  visits  are  mostly  at  the  commencement  of  the  winter 
season,  and,  therefore,  the  time  of  their  appearance  vaiies  according  to  the  place. 
Thus,  they  occur  at  Cape  Palmas  a  month  earlier  than  at  Sierra  Leone,  and  at 
Sierra  Leone  a  month  or  6  weeks  bef(»re  they  prevail  at  Goree  and  St.  Louis. 

Several  localities  are  visited  by  them  at  the  end  of  the  winter  season,  but  the 
principal  are  the  coast  of  Guinea,  and  from  Cape  Palmas  to  the  Bissagos  Group. 
In  the  Gulf  of  Guinea'i'  they  occur  mostly  in  the  months  of  March,  April,  and 
May,  and  they  again  make  their  appearance  in  some  phices  during  November 
and  December. 

Climate.— The  Western  Coast  of  Africa,  especially  the  intertropical  portion,  is 
considered  extremely  unhealthy  to  those  natives  of  mcnre  temperate  regions  who 


•  Oommander  Wood  of  H.M.S.  Hound,  in  his  remarks  on  tornadoes  in  the  Bight  of  Benin, 
in  1847,  says,  "  They  generally  commence  from  the  S.E.,  and  draw  round  Bast  and  N.E. ;  but 
this  is  by  no  means  certain,  as  we  have  had  them  blowing  right  on  shore.  One  tornado,  that 
occurred  at  night,  began  at  East  and  drew  roimd  to  South ;  and  we  have  had  them  from  the 
westward  also.  When  the  sea  breeze  is  strongest,  the  tornadoes  are  found  to  be  most  yiolent. 
There  are  likewise  hard  squalls  from  the  S.E.,  which  have  not  the  characters  of  the  tornado, 
the  black  arch  and  Tiyid  lightning  gathering  to  leeward,  but  are  not  the  less  dangerous."  At 
Quitta  the  tornado  often  blows  so  as  to  make  it  a  lee-shore. 
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may  be  compelled  to  visit  or  reside  there.  This  onhealthiness  arises  from  the 
moisture  and  heat  of  the  atmosphere,  which  is  commonly  impregmited  with  the 
miasma  or  malaria  of  the  marshes,  producing  those  indescribable  feelings  of 
heaviness,  langonr,  nausea,  and  disgust,  which  require  a  considerable  effort  to 
shake  off.  But  however  prejudicial  to  the  European,  the  natives  seem  to  ezgoy 
good  health,  and  to  live  to  a  tolerably  old  age. 

The  seasons'}'  may  be  divided  into  two — the  wet  and  dry ;  the  former  of  which 
is  the  most  unhealthy  for  white  residents  and  voyagers.  The  African  climate 
derives  its  peculiar  constitution  from  excessive  atmosj^eric  humidity,  conjoined 
with  a  high  temperature,  and  the  constant  exhalation  of  local  miasmas,  more  or 
less  influenced  in  their  noxious  prevalence  and  origin  by  various  electrical  laws, 
at  present  but  veiy  partially  known. 

The  wet  season,  like  the  winter  of  Europe,  produces  inflammatory  attacks  of 
the  lungs  and  pleura,  with  catarrh,  or  colds,  &c.  In  the  alluvial  and  swampy 
districts  of  Western  Africa,  and  even  in  the  more  elevated  table  lands,  the 
maladies  from  which  Europeans  suffer  are  those  generated  by  malaria,  &n  endemic 
or  epidemic  poison,  resulting  from  a  combination  of  different  local  influences. 
In  many  instances,  when  concentrated,  they  induce  that  morbid  condition  of  the 
body  which  ends  life ;  and  as  the  diseases,  therefore,  proceeding  fit>m  these 
causes  are  not  unfrequently  developed  in  an  aggravated  form,  and  a  low,  insidious 
type,  an  energetic  mode  of  treatment  at  once  becomes  requisite. 

The  necessity  for  unacdimated  persons  adopting  such  measures  as  might 
enable  them  to  withstand  the  attacks  of  the  local  affections,  and  modify  their 
severity,  is  too  obviously  enforced  to  require  comment.  There  can  be  little 
doubt  that  by  a  judicious  code  of  sanitary  regulations,  a  tolerable  state  of  health 
may  be  maintained  in  several  of  these  pestilential  localities  for  a  considerable 
period  ;  but  at  the  same  time  it  must  be  distinctly  understood,  that  though  such 
regulations  may  prove  unable  to  avert  sickness,  they  will  go  iaa  towards  restrict- 
ing its  violence,  and  when  the  ordinary  febrile  and  dysenteric  diseases  are  some- 
what divested  of  their  more  formidable  symptoms,  they  will  have  lost  much  of 
that  intractable  character,  so  difficult  of  management,  and  consequently  will  be 
rendered  more  amenable  to  the  remedial  effects  of  medicine. 

These  climatorial  influences  do  and  must  necessarily  greatly  interfere  with  and 
retard  the  development  of  commerce,  and  the  civilization  of  the  natives, 
notwithstanding  the  stimulus  offered  by  regions  unsurpassed  in  their  fertility  and 
productiveness.  Db.  William  F.  Daniell,  a  gentleman  who  served  17  years 
in  most  of  the  countries  of  Western  Africa,  has  much  assisted  these  agencies  by 
giving  the  following  rules  for  the  preservation  and  maintenance  of  good  health  by 
those  engaged  therein: — 


*  Baron  Boussin  says,  "the  division  of  the  two  is  connected  with  the  periods  when  the  sun 
crosses  firom  one  hemisphere  to  the  other,  and  is  modified  as  that  lominaiy  advances  to,  or 
recedes  from  the  Equator." 
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He  says,  "The  dress  shonld  be  nsnally  constitated  of  flannel,  cotton,  or  snch 
woollen  &brics  as  are  best  adapted  for  resisting  the  alternating  yicissitndes  of 
heat  and  eold.  Flannel  should  be  invariably  worn  next  the  skin.  In  the  cold 
and  rainy  season,  the  shirts,  trowsers,'!^  and  in  ^EU^t  the  entire  dress,  if  composed 
of  flannel,  would  be  found  to  be  the  best  means  for  resisting  the  injurious  action 
of  a  humid  atmosphere  or  heayy  showers,  and  their  concomitant  sequels, 
rheumatism  and  fever. 

The  head  cannot  be  too  carefully  protected,  and  thick  felt  caps,  or  straw  hats 
well  lined  will  prove  most  serviceable ;  those  of  a  black  colour  Should  be  avoided. 
The  feet  must  also  be  kept  well  dried,  and  woollen  socks  are  preferable  to  cotton, 
if  they  do  not  produce  inconvenience. 

Ablutions  of  the  body  should,  at  least,  occur  daily,  whenever  the  skin  is  not 
too  much  heated,  and  suitable  opportunities  offer.  With  reference  to  cold  baths, 
some  precautions  are  requisite,  and  as  a  general  rule,  they  ought  never  to  be  used 
by  debilitated  persons,  convalescents,  or  others  subject  to  special  visceral 
diseases,  or  whenever  the  body  is  bathed  in  a  profuse  sweat  from  labour  or 
exercise.  If  any  chill  or  sensation  of  coldness  is  experienced  after  their 
employment,  they  must  be  abandoned  and  tepid  water  substituted.  Alluvial  and 
muddy  water  from  creeks,  rivers,  lagoons,  and  the  embouchures  of  streams,  or  in 
the  immediate  vicinity  of  the  coast,  should  never  be  resorted  to  for  abluent 
purposes,  if  a  purer  or  better  quality  can  be  obtained  elsewhere.  Filtration 
would  remove,  to  a  certain  extent,  the  impurities  that  abound  in  fresh  water. 
The  sur&ce  of  the  skin  immediately  after  eveiy  bath  should  be  thoroughly  dried 
by  friction  from  a  coarse  towell,  if  no  prickly  heat  or  other  cutaneous  irritation 
exists.  When,  therefore,  the  body  or  clothes  have  been  thoroughly  saturated, 
either  from  immersions  or  continued  exposure  to  heavy  rains,  the  garments 
should  first  be  removed  without  delay,  and  the  skin  well  rubbed  with  strong 
spirits  (rum,  schiedam,  or  aquadente,  would  answer)  until  a  sensation  of  warmth 
and  diyness  be  induced.     Diy  clothes  may  then  be  put  on. 

Undue  exposure  to  the  sun  should  always  be  avoided ;  and  great  care  is  equally 
necessary  not  to  create  excessive  fatigue,  if  so  exposed.  The  solar  temperature 
attains  its  maximum  between  12h.  and  8h. ;  all  physical  exertions  should, 
therefore,  be  considerably  restricted  within  these  hours.  BeRt  from  all  kinds  of 
labour  during  mid-day  will  be  attended  by  invigorating  results.    Whensoever 


*  It  is  important  to  health,  that  all  those  who  mast  keep  the  deok  during  a  tornado,  should 
be  in  the  blanket  dress  of  frock  and  trowsers :  for,  notwithstanding  the  high  state  of  the 
temperaturei  the  beating  of  the  rain  numbs  the  limbs  at  the  tune,  and  a  chill  follows.  It  is 
likewise  desirable  that,  on  throwing  off  those  wet  olothes,  an  allowance  of  hot  coffee  should  be 
issued :  and  if  seyeral  stoves  could  be  lighted  below  for  a  couple  of  hours  after  each  tornado, 
and  still  better* on  CTery  day  during  the  rainy  season,  it  would  conduce  much  to  the  general 
health  of  the  crew.  It  is  horrible  to  be  on  short  allowance  of  water  in  this  climate,  but  much 
of  the  thirst  which  it  induces  may  be  counteracted,  and  the  health  improved,  by  the  frequent 
use  of  the  shower-bath  of  sea- water. 
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imperaiiTe  duties  demand  noon-day  Tisits  from  ship  to  shore,  or  from  house  to 
house,  a  cotton  or  silk  umbrella  must  be  employed  to  shield  the  head  and  eyes 
from  the  oppressive  glare  and  heat.  From  5h.  80m.  to  6h.  a.m.  are  the  hours 
best  adapted  for  rising.  Previous,  however,  to  the  commencement  of  the  toils  of 
the  day,  a  cup  of  coffee,  tea,  or  chocolate,  should  be  swallowed,  in  coigunction 
with  a  small  piece  of  bread  or  biscuit.  The  intervals  least  un&vourable  for 
excursions,  or  recreations,  are  from  6h.  to  9h.  a.m.  and  from  4h.  to  7h.  p.h. 
Moderate  horse  exercise  is  prefeitible  to  walking,  whenever  attainable. 

Regulations  for  the  prohibition  of  all  persons  sleeping  without  proper  shelter, 
and  thereby  being  exposed  to  the  heavy  night  dews,  and  cold,  baneful,  land  winds, 
however  pleasant  and  refreshing  they  may  be,  cannot  be  too  forcibly  inculcated. 
Reclining  on  the  damp  ground  after  protracted  exercise,  or  sleeping  in  apartments 
on  shore  with  open  windows,  permeated  by  irregular  currents  of  air,  either  from 
inland  or  evening  sea-breezes,  or  in  houses  in  close  proximity  to  swampy  localities 
on  the  banks  of  rivers,  must,  whenever  practicable,  be  avoided.  The  more 
elevated  the  quarters  are  from  the  ground  the  greater  will  be  the  salubrity. 

Use  that  kind  of  food  best  calculated  to  afford  due  support  to  the  body,  without 
inducing  subsequent  exhaustion  or  debility,  by  impairing  the  functions  or 
increasing  the  activity  of  the  digestive  organs.  The  habits  of  the  native  tribes 
will  frequently  be  found,  in  these  respects,  a  tolerably  safe  guide ;  proper 
allowance  being  made  for  the  moral  and  physical  distinctions  of  race,  previous 
mode  of  living,  &c.  In  hot  countries  comparatively  less  food  is  required  than  in 
cold  ones,  and  the  stomach,  after  irregular  intervals,  looses  much  of  its 
assimilative  powers.  Edibles  most  nutritious  and  wholesome,  the  indigenous 
products  of  the  place,  ascertained  to  be  commonly  in  vogue,  and  prepared  by  the 
simple  processes  of  native  cookery,  should,  more  or  less,  enter  into  the 
composition  of  the  chief  daily  meals,  the  number  of  which  must  be  regulated  in 
accordance  with  the  necessities  of  climate  and  constitution.  Animal  substances 
should  invariably  be  well  cooked ;  boiled  meat,  in  the  form  of  soups  and  stews,  is 
therefore  preferable  to  the  same  when  roasted.  More  of  vegetable,  and  less  of 
the  animal  constituents,  should  be  the  fundamental  principle  in  the  disposition  of 
meals.  In  tropical  Africa,  rice,  yams,  sweet  potatoes,  kouskous,  cocos,  and 
young  cassada  roots,  constitute  excellent  substitutes  for  European  vegetables. 
The  oleaginous  and  other  dishes  of  the  natives,  composed  mostly  of  mutton, 
fowls,  game,  fresh  and  dried  fish,  with  palm  oil,  ochros,  peppers,  yams,  melochias, 
plantains,  and  other  esculents,  are  very  palatable  and  nourishing,  and  appear 
well  adapted  for  European  use,  if  visitors  could  only  be  induced  to  tolerate  their 
somewhat  nauseating  aspect.  Poultry  is  usually  cheap  and  plentiful,  and  no 
better  article  of  food  could  be  purchased.  Fish  of  various  kinds,  both  dried  and 
cured,  with  shrimps,  crawfish,  mangrove  oysters,  &c.,  can  sometimes  be  obtained 
in  large  quantities ;  when  fresh,  they  are  in  general  of  good  flavour,  and  of  easy 
digestion.  Oranges,  pineapples,  guavas,  melons,  limes,  bananas,  mangoes, 
papaws,  soursoups,  custard  ap  les,  and  other  fruits,  if  immoderately  eaten,  tend 
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to  promote  indigestion  and  diarriuBa,  with  other  irritation  of  the  bowels,  and 
occasionally  lead  to  more  serious  disease.  When  desirable,  a  limited  allowance 
should  be  taken  ear^  in  the  morning,  preyious  to  breakfast.  Punctuality  in 
meals,  with  a  certain  amount  of  rest  after  each,  ought  to  be  adopted. 

The  judicious  use  of  wine  and  spirits  may  be  adyocated.  Good  sherry,  madeira, 
and  bucellas  may  be  administered  with  advantage  to  invalids  and  others,  and  a 
few  glasses  at  meal  times  are  productive  of  an  appropriate  stimulus  to  the 
stomach.  Port  wine  is  commonly  too  much  adulterated  to  be  of  benefit.  Weak 
brandy  and  water  may  be  drunk  in  moderation  throughout  the  day,  by  those  more 
habituated  to  the  use  of  ardent  spirits,  and  will  in  some  degree  mitigate  the 
continual  state  of  thirst.  Claret  (Bordeaux  wine)  and  water  is  also  a  pleasant  and 
cooling  beverage  to  persons  inclined  for  weaker  potations,  and  not  predisposed  to 
visceral  relaxations,  dysenteric,  and  other  gastro-enteritic  maladies.  Abstinence 
from  aquadente  and  other  sorts  of  inferior  rum  and  spirits  cannot  be  too  strictly 
enjoined.  Malt  liquors  should  likewise  be  drunk  with  caution.  Allsopp's  or 
Bass's  pale  ale  are,  on  the  whole,  more  preferable  to  bottled  porter,  stout,  or  the 
stronger  ales.  The  moderate  indulgence  of  the  passions  is  not  prejudicial  to 
health ;  but  great  care  is  requisite  that  their  gratification  becomes  not  habitual, 
so  as  to  degenerate  into  excess. 

Among  the  predisposing  causes  of  sickness,  one  of  the  most  firequent  is  the 
dread  and  prostration  of  spirits  that  pervades  almost  every  class  of  people,  on 
their  first  visit  to  this  unhealthy  coast.  Notwithstanding  the  array  of  fearful 
drawbacks,  individuals  may  reside  in  the  majority  of  these  regions,  unimpaired  in 
health  or  constitution,  for  a  considerable  number  of  years,  by  proper  care  and 
attention  to  gygienic  considerations,  by  cheerfulness  and  confidence  relative  to 
future  results,  regularity  and  a  tropical  adaptation  of  diet,  by  a  determination  to 
resist  hypochondriacal  forebodings,  or  despondent  impressions,  by  the  appropriate 
employment  of  time  in  judicious  mental  and  physical  labour  or  recreations,  and 
by  tranquility  of  mind,  and  an  implicit  reliance  upon  the  ever  constant  protection 
of  an  all- wise  Providence." 


CHAPTER  VIII- 

WEST  COAST  OF  EUROPE  FROM  THE  STRAIT  OF  GIBRALTAR 
TO  THE  ENGLISH  CHANNEL. 

1.  Th«  Strmlt  of  Oitnraltair-TansiMe^-ailnraltar: — In  the  strait  of  Gibraltar 
the  prevailing  winds  are  either  from  the  westward,  or  from  the  eastward; — 
the  former  varying  between  N.W.  and  S.W. ; — ^the  latter,  between  N.E.  and  S.E. 
It  would  appear,  however,  from  observations  made  at  Gibraltar,  that  a  slight 


WEST  COAST  OF  EUROPE. 


81 


change  has  taken  place  in  the  distribation  of  the  winds  at  that  place,  inasmuch 
as  prior  to  1816  there  had  been  an  excess  of  easterly  over  westerly,  while  since 
that  date  there  has  been  a  preponderance  of  westerly  winds. 

The  few  obseryations  made  at  Tangieb  seem  to  show  that  the  westerly  winds 
are  slightly  in  excess  of  those  from  the  eastward,  and  that  the  latter  are  especially 
prevalent  in  January,  March,  July,  August  and  September;  calms  are  not 
frequent ;  and  the  wind  is  often  strong. 

During  the  time  (1850  to  1855)  that  the  French  government  was  making  a 
survey  of  the  Strait,  a  meteorological  register  was  kept  at  Cadiz  and  at  Gibraltar 
for  comparison  with  that  made  on  board  the  Phare,  by  Capt.  C.  P.  db  KsRHAiiLET, 
and  many  of  the  following  remarks  are  based  on  the  observations  of  that  officer — 

Table. — Showing  the  relative  prevalence  and  direction  of  the  wind  at  Gibraltar 
and  Cadiz  ; — and  the  number  of  days  of  rain : — being  the  average  of  six 
years : — 


Gibraltar. 

Cadiz. 

No.  OS 

Days  oi 

r 

No.  OF  Dati 

8    OF 

1850 

Wind 

Wind 

Variable 
Winds. 

Wind 

Wind 

to 

from 

from 

Rain. 

from 

from 

Variable 

Rain. 

1855 

East. 

West. 

East. 
N.E.toS.E. 

West. 
N.W.toS.W. 

Winds. 

Months. 

Jan. 

8-2 

20-6 

2-2 

91 

6-7 

12-3 

120 

2-5 

Feb. 

11-2 

161 

0-7 

71 

8-8 

10-6 

8-6 

1-6 

Mar. 

160 

13-6 

1-4 

6-2 

77 

161 

7-2 

20 

April 
May 

12-2 

17-8 

0-6 

101 

10-2 

13-8 

60 

1-7 

7-8 

23-8 

0-4 

61 

4-4 

20-2 

6-4 

1-6 

June 

11-8 

16-6 

1-6 

1-8 

7-7 

18-5 

3-8 

0-2 

July 

18-5 

122 

0-3 

0-4 

6-9 

19-9 

4-2 

00 

Aug. 

19-5 

110 

1-5 

0-9 

11-8 

16-5 

87 

0-2 

Sept. 

17-3 

12-6 

01 

2-9  1 

11-0 

16-7 

3.3 

0-7 

Oct. 

12-7 

17-8 

10 

5-7  ' 

9-8 

14-2 

70 

20 

Nov. 

10-5 

17-8 

1-7 

9-5  1 

8-5 

11-4 

101 

3-8 

Dec. 

160 

13-5 

25 

8-8, 

13-4 

7-0 

10-6 

20 

From  this  Table  it  is  evident  that  the  Meteorology  of  the  two  places,  thongh  no 
great  distance  apart,  differs  considerably.  At  Gibraltar,  easterly  winds  are  in 
excess  daring  the  months  of  March,  Jnly,  August,  September,  and  December ;  at 
Cadiz,  daring  December  alone ;  and  farther  that,  while  at  Gibraltar  an  average  of 
69  days  of  rain  may  be  expected  daring  a  year,  at  Cadiz  the  average  is  only 
18  days;  it  will  also  be  seen  that  the  most  rainy  month  (April)  at  the  former 
place  does  not  coincide  with  that  at  the  latter. 


9.  The  two  prevalent  winds  in  the  Stbait  of  Gibbaltab — ^the  East  and  the 
West — are  locally  known  by  the  name  of  Levante  and  Poniente,  The  Easterly 
wind  is  irregular,  and  comes  in  squalls  near  the  land ;  indeed,  along  the  coast, 


82  WEST  COAST  OF  EUROPE. 

and  in  the  bays,  a  calm,  or  merely  a  light  land-breeze  may  prevail,  morning  and 
evening,  while  in  the  middle  of  the  Strait  it  blows  hard :  it  is  at  all  times  a  very 
moist  wind  in  the  eastern  parts  of  the  Strait,  overspreading  the  land  with  mist 
and  fog,  which  is  thick  in  proportion  to  the  strength  with  which  it  blows.  In 
the  fine  season,  but  especially  in  June,  if,  after  strong  easterly  winds,  masses  of 
white  clouds  collect  over  the  land,  and  light  S.W.  or  westerly  airs  set  in,  a  thick 
fog-bank  settles  over  the  western  portion  of  the  Strait,  equally  as  wet  and  dense 
as  the  fogs  on  the  banks  of  Newfoundland  during  August,  but  it  does  not  last 
long — disappearing  almost  as  rapidly  as  it  is  formed.  In  the  winter,  the  LevarUer, 
blowing  from  the  south  of  east,  generally  brings  rain. 

8.  On  the  western  side  of  the  Strait, — and  from  Gaps  Trafalgab  to  Cadiz — 
the  Levanter  puts  on  another  aspect ;  it  blows  in  squalls,  but  while  the  horizon 
is  thick,  the  sky  is  clear  overhead;  and  during  the  summer  it  is  a  dry, 
suffocating  wind ;  it  will  also  spring  up  very  suddenly  and  freshen  to  a  gale  in  a 
few  hours,  but  in  that  case  it  does  not  last  long ;  when,  however,  it  commences 
and  gathers  strength  gradually,  it  may  continue  to  blow  hard  from  three  or  four 
days  to  ten  days  or  a  fortnight  at  a  time. 

4.  It  is  a  well  recognised  fact,  that  both  the  easterly  and  westerly  winds  have 
a  tendency  to  follow  the  direction  of  the  coast,  and  that  they  always  blow  hardest 
in  the  narrowest  part  of  the  Strait,  where  their  course  becomes  so  modified  as  to 
blow  through ;  thus,  a  West  wind  in  the  Strait  is  a  N.W.  wind  on  the  coast  of 
Spain,  and  a  S.W.  wind  on  the  coaft  of  Afiica ;  and  an  East  wind  in  the  Strait 
may  be  N.E.  on  the  Spanish  coast,  but  a  S.E.  wind  on  the  African  side. 
Another  peculiarity  of  the  winter  season  is,  that  it  may  so  happen  that,  while  a 
strong  S.W.  wind  prevails  in  the  Atlantic,  a  Levanter  may  be  blowing  in  the 
Mediterranean,  and  the  navigation  of  the  Strait  at  such  a  time  is  very  dangerous 
from  the  vaiying  (always  strong)  eddy  winds  and  cross  sea  which  must  of 
necessity  occur. 

The  Atmospheric  pressure  and  temperature  at  Gibraltar,  appears  to  be  as 
follows: — ^Barometer,  vuuv.  80*90  inches,  min.  28-62;  Thermometer,  (Fahr.) 
7naa.  SS**,  min.  46*8:  the  annual  &11  of  Bain  is  about  81  inches. 

5.  The  following  additional  information  is  derived  from  Admiral  W.  H. 
Smyth's  work  on  the  **  Mediterranean  :** — 

<<  Between  the  capes  St.  Vincent  and  Spabtbl,  the  S.W.  winds  are  the  most 
disagreeable,  and  when  violent  are  sure  to  be  denoted  by  a  depression  of  the 
barometer.  These  gales  are  always  indicated  by  a  long  hollow  swell,  and  generally 
commence  with  a  breeze  between  South  and  8.S.W.,  from  which  point  it  continues 
to  blow  for  five  or  six  hours,  although  the  sea  sets  from  the  westward. 

The  outer  harbour  of  Cadiz  is  greatly  exposed  to  the  waves  thrown  in  by  the 
westerly  winds.  But  the  hardest  gale  of  the  neighbourhood  is  the  Solano,  or 
Levanter  of  the  Gibraltar  pilots ;  it  is  preceded  by  a  peculiar  haziness  and  clammy 
humidity,  the  mercury  gradually  sinks,  clouds  cap  the  hills  of  Medina  Sidonia, 
tmd  the  atmosphere  becomes  raw  and  bleak  to  the  feelings.    The  Solano  sets  in 
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from  E.S.E.  to  S.S.E.,  for  it  is  not  the  trae  Levanter  of  Mediterranean  seamen; 
the  one  so  named,  inside  the  Strait,  blows  directly  from  East,  freshens  as  the  son 
rises,  and  hills  as  it  declines — being  generally  at  a  maximum  about  noon. 

That  the  winds  in  the  Stbait  of  Gibraltar  blow  either  from  the  East  or  West 
points  of  the  horizon  (technically  down  or  up)  in  general,  has  been  immemorially 
remarked,  and  the  conformation  of  its  coasts,  on  both  sides,  renders  the  reason 
palpable.  Of  these  winds  the  East  is  the  worst  and  most  violent,  being  often  the 
cause  of  much  inconyenience  in  the  bay  of  Gibraltar  from  its  gusty  flaws  and 
eddies,  besides  being  always  raw  and  disagreeable. 

Within  the  Strait,  the  predominant  breezes  are  from  the  North  and  West, 
except  in  the  spring,  when  S.E.  and  S.W«  winds  prevail ;  but  their  duration  and 
strength  are  extremely  uncertain  about  the  period  of  the  equinoxes,  at  which  time 
the  wind  seldom  changes  suddenly  without  an  accompanying  fall  of  rain,  or,  at  all 
events,  the  formation  of  rain-clouds ;  for  it  rarely  happens  that  the  new  wind  is 
of  the  same  temperature  as  the  one  it  has  superseded ;  no  perilous  weather, 
however,  is  likely  to  assail  the  navigator  without  giving  sufficient  warning ;  yet 
as  the  barometer  does  not  vaiy  more  than  a  few  lines,  even  to  pretty  sharp  gales, 
careful  attention  is  required  to  mark  its  indications ;  it  may  be  laid  down  as  a 
general  rule  that,  whenever  the  mercury  descends  to  29*40  inches,  severe  weather 
may  be  looked  for ;  especially  if  accompanied  by  dark  globular  clouds  in  masses, 
or  when  a  gloomy  haze  encumbers  the  sky  after  serenity. 

Proceeding  up  the  Mediterranean  by  the  Coast  of  Spain,  the  climate  in  summer 
is  usually  fine  and  dry.  In  winter,  the  flaws  and  gusts  of  wind  from  the  moun- 
tain ranges  are  often  furious.  The  South  wind  seldom  blows  on  these  shores 
except  in  the  winter  season ;  at  which  time  the  S.W.  gales  send  in  a  great  sea 
along  the  shores  of  Andalusia  and  Granada,  where  it  blows  dead  on  the  shore. 
But  a  singular  change  is  known  to  occur  here, — ^for  frequently,  on  arriving  at  the 
coast  abutment,  caUed  cape  San  Martino,  a  ship  running  free  before  a  Westerly 
wind,  there  encounters  another  from  the  North  or  N.E.,  often  blowing  fresh. 
Along  these  shores,  and  especially  that  of  Catalonia,  the  **  sea<fret"  or  dense 
mist  generated  on  the  ocean  is  the  forerunner  of  Easterly  winds  which  drive  it  in ; 
when  this  first  appears,  ships  at  anchor  should  look  to  their  ground  tackle,  and 
those  under  sail  should  gain  an  offing. 

The  Coast  of  Marocco  experiences  the  alternations  of  land  and  sea  breezes ; 
the  seasons  are  divided  into  the  wet  and  the  dry,  the  latter  being  from  November 
to  March.  From  Algiers  to  the  strait  of  Gibraltar  the  winds  follow,  in  a  great 
measure,  the  direction  of  the  coast, — ^being  generally  from  W.S.W.  round  by 
North  to  the  East — ^the  former  being  most  prevalent  in  winter,  and  the  latter  in 
summer.  Excepting  as  a  land  breeze  near  the  shore,  the  South  wind  seldom 
blows  steadily,  though  it  is  occasionally  both  hot  and  violent.  Between  Melila 
and  Ceuta,  vessels  must  not  be  caught  (in  the  bad  seasons)  by  a  North-easter, 
which  is  apt  to  rise  suddenly  and  bring  a  high  sea.  Breezes  from  the  East  often 
draw  round  to  South,  and  are  sometimes — especially  in  the  autumnal  months-^ 
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immediately  followed  by  a  West  wind :  the  Westerly  winds,  if  light,  are  accom* 
panied  by  fine  clear  weather, — ^but  when  strong,  they  are  clondy,  with  a  high  sea, 
and,  if  in  winter  they  veer  to  the  North,  accompanied  by  a  swell  from  that 
qnarter,  a  brisk  gale  may  be  expected.  The  weather  is  treacherous  in  the  winter 
season  and  should  therefore  be  watched. '* 

6.  cadiE. — Within  the  Gulf  of  Cadiz  and  thence  to  the  Strait  of  Gibi'altar, 
easterly  and  westerly  winds  are  the  most  prevalent,  while  on  the  coast  of  Portugal, 
northerly  and  southerly  winds  are  most  common.  By  the  term  *' Levanter" 
we  mean  those  which  blow  from  E.N.E.  to  E.S.E. ;  and  by  that  of  ''  Ponientey" 
those  blowing  from  the  opposite  points,  or  from  W.N.W.  to  W.S.W. 

The  Levanter,  or  Easterly  Winds, — ^Within  the  Mediterranean,  Easterly  winds 
are  generally  moist  and  attended  with  foul  weather,  heaping  dense  clouds  on  the 
mountains  on  the  eastern  side  of  the  Strait  of  Gibraltar ;  but  they  are  very  dry  and 
clear  on  the  coast  of  Cadiz,  Huelva,  and  Algarve,  for,  in  traversing  the  heights  of 
Algeciras,  they  dissipate  their  moisture  and  mist  on  the  Cordilleras  which  separate 
the  high  from  the  low  land.  The  strength*  with  which  the  easterly  vnnd  blows, 
increases  until  it  passes  the  meridian  of  Tarifa ;  but  it  looses  its  strength  as  it 
approaches  Cape  Trafalgar,  and  frequently  does  not  even  reach  Cadiz.  It  must 
be  observed,  however,  that  the  strong  Levanter  which  scarcely  reaches  Cadiz  is 
experienced  on  the  parallel  of  the  Strait  to  a  considerable  distance  from  its 
western  entrance.  It  is  also  to  be  noted  that  while  the  fresh  Levanter  prevails 
within  the  Strait,  land  and  sea-breezes  may  be  blowing  at  Cadiz,  and  in  the  Gulf 
of  Huelva, — Cape  Trafalgar  being  generally  the  dividing  limit  of  the  contending 
winds.  Thus  it  is  common,  particularly  in  summer  time,  for  a  vessel  to  run 
through  the  Strait  with  a  strong  Levanter  and  then  into  Cadiz  with  a  fresh  sea- 
breeze.  In  such  cases  the  Levanter  carries  the  vessel  to  the  meridian  of  Tarifa, 
and  sometimes  to  that  of  Trafalgar,  its  strength  abating,  and  hauling  gradually 
to  S.E.  and  South  until  it  arrives  at  S.W.  or  W.S.W.  If  the  navigator,  bound 
to  Cadiz,  foresees  this  change,  he  does  not  keep  along  the  coast,  but  runs  on  a 
pai-allel  to  the  southward  of  Tarifa,  so  as  to  well  clear  of  Cape  Trafalgar,  and  in 
a  good  position  when  he  catches  the  sea-breeze  to  make  Cadiz  with  it.  Some- 
times the  Easterly  wind  is  two  or  even  three  days  in  reaching  Cadiz,  although 
it  may  be  strong  in  the  Strait.  Sometimes  also  may  reach  Chiclana  and  Carraca 
without  touching  the  mouth  of  the  Cadiz  bay  where  only  the  sea-breeze  prevails ; 
but  soon  becomes  general,  extending  gradually  over  the  whole  coast  as  far  as 
Cape  St.  Mary  or  even  west  of  this  cape.  Occasionally  it  does  not  pass  the 
Broa  de  Sanlucar.  Yet  when  the  Levanter  is  spreading  as  just  observed  it  is 
also  intermittent, — coming  in  gusts  of  brief  duration;  in  these  cases  vessels 
from  the  Strait  making  for  Cape  St.  Yincent  have  it  either  partially  or  in  gusts 
until  it  becomes  general.  Sometimes  it  does  not  pass  the  meiidian  of  Cape 
St.  Mary  where  it  generally  meets  the  westerly  wind.  On  the  coast  of  Cadiz — 
between  Cape  Trafalgar  and  the  mouth  of  the  Guadalquivir— the  Levanter  also 
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eomes  in  gasts ;  bnt  when  once  established,  above  all  in  sammer,  it  lasts  some- 
times as  long  as  fifteen  days  together.  Perhaps  the  only  intermission  is  abont 
sonset,  and  slackening  thronghont  the  night,  bnt  it  regaind  its  strength  as  the 
snn  gets  to  its  height ;  thns  it  sets  in  with  gnsts  soon  after  sunrise,  and  blows 
hardest  abont  noon. 

The  greatest  scourge  of  the  bay  of  Cadiz  is  undoubtedly  the  Levanter,  When 
this  wind  has  lasted  a  week,  or  a  fortnight,  especially  in  those  pUces  well  ex- 
posed to  it,  all  mercantile  transactions  are  suspended,  and  the  most  powerful 
boats  scarcely  renture  out  except  in  the  night  or  early  morning  when  it  is 
slack, — and  at  which  time  the  Levanter  occasionally  becomes  so  light  that  it 
even  assumes  the  characteristics  of  the  land-wind  and  will  draw  to  the  north-east ; 
bnt  as  soon  as  the  sun  is  up  it  again  makes  itself  felt  in  strong  gusts,  and  at 
nine  or  ten  o'clock  no  boat  can  cross  the  bay.  This  happens  in  the  hot  season, 
and  at  times  when  it  is  scarcely  felt  in  the  eastern  entrance  of  the  Strait  of 
Gibraltar.  Westward  of  the  meridian  of  Tari&  the  Levanters  are  very  dry  and 
clear,  especially  in  summer.  When,  in  this  season,  they  blow  with  the  intensity 
above-mentioned,  they  are  attended  with  a  suffocating  heat,  which  obliges  the 
people  of  Cadiz  and  its  vicinity,  as  a  protection  from  it,  to  close  their  houses  to 
prevent  the  dust  which  it  brings  from  entering  their  dwellings.  It  also  destroys 
the  crops,  and  affects  the  health.  Within  the  bay  it  blows  from  E.S.E.  and  S.E., 
excepting  about  daylight  when  it  is  E.,  or  even  E.N.E.  While  the  Levanter 
lasts,  the  sky  keeps  clear ;  but  the  horizon  is  somewhat  hazy.  Dryness  is  its 
distinctive  character  on  the  western  coast  of  the  province  of  Cadiz,  one  totally 
different  to  that  which  it  presents  on  its  eastern  shore,  where  it  is  remarkable  for 
its  humidity.  The  most  lasting  Levanters  set  in  gradually,  in  which  case  they 
do  not  reach  Cadiz  until  they  have  prevailed  for  two  or  three  days  in  the  Strait : 
those  which  come  suddenly  (and  perhaps  with  much  strength)  are  the  soonest  over. 
In  winter  the  Levanters  do  not  last  long,  and  at  their  commencement  are  clear, 
but  lose  this  quality  as  they  draw  to  S.E. ;  then  they  also  bring  heavy  clouds 
and  showers — sure  signs  that  they  will  haul  to  the  southward,  and  change  to  the 
Vendaval, 

The  indications  of  the  Levanter,  are  the  entire  absence  of  dew,  and  the  peculiar 
dryness  of  every  thing  about  the  decks.  In  calm  weather,  or  when  the  wind  is 
very  light  from  the  westward,  this  dryness  is  very  evident,  and  at  the  same  time 
light  threads  of  gossamer  will  be  seen  clinging  to  the  rigging;  the  same 
phenomenon  is  found  at  Yera  Cruz  with  Northers,  and  at  the  Rio  Plata  with 
PamperoSj  as  well  as  in  the  interior  of  continents  when  dry  winds   prevail. 

The  experienced  mariner  who  may  be  at  Cadiz  knows  very  well  when  the 
Levanter  prevails  in  the  Strait.  K  he  sees  on  the  heights  of  Ubrique  and  the 
more  elevated  mountains  of  Algeciras  little  white  clouds  like  bunches  of  raw 
cotton  adhering  to  their  summits,  he  knows  they  are  proofs  of  the  easterly  wind 
blowing  in  the  eastern  entrance  of  the  Strait.  And  if,  with  these  proofs,  he 
experiences  the  suffeoating  heat  which  accompanies  this  wind,  and  also  its  drvness. 
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he  conclades  that  the  Levanter  will  soon  be  with  him,  although  at  the  time  the 
westerly  wind  may  be  blowing  in  the  bay.  Seamen  in  the  Ckilf  of  Hnelra,  or  off 
the  Broa  de  Sanlucar,  know  that  the  Levanter  is  blowing  at  Cadiz  and  in  the 
Strait,  when  the  son  at  rising  presents  a  white  appearance,  and  the  land  has  a 
haze  hanging  over  it. 

Light  land  and  sea-breezes  (virazon)  are  also  a  precursor  of  the  Levanter. 
When  it  is  found  that  the  daily  sea-breeze  begins  to  decrease  in  strength,  and  when 
at  night  (hauling  to  the  land)  it  inclines  more  to  N.E.  than  N.W.,  accompanied  by 
some  light  broken  clouds,  it  may  be  expected  shortly.  It  may  also  be  expected 
when  the  heights  of  the  distant  mountains  are  distinctly  yisible.  These 
same  heights  will  remain  clear  while  the  wind  continues  N.E.  or  East ;  but 
as  soon  as  their  summits  become  clouded  the  wind  may  be  expected  to  draw 
to  S.E.,  and  this  is  the  wind  that  soonest  overcasts  the  sky.  The  winds  which 
preserve  the  clearest  atmosphere  are  those  from  N.E.  to  East. 

The  barometer  also  announces  the  Levanter;  a  small  depression  in  this 
instrument,  and  a  simultaneous  rise  of  the  thermometer  are  indications  of  the 
quick  approach  of  that  wind ;  but  as  soon  as  it  has  set  in,  the  mercury  again 
rises. 

After  the  Levanter  has  been  blowing  for  some  days,  especially  in  summer,  if 
the  barometer  is  found  to  rise,  this  wind  may  be  expected  soon  to  cease,  even  if 
it  be  blowing  in  heavy  squalls ;  and,  in  fact,  it  will  be  gone  the  next  day,  and 
be  succeeded  by  a  wind  from  the  opposite  quarter. 

The  Poniente  or  Westerly  Winds. — These  winds  alternate  with  the  Levanter, 
and  consequently  blow  in  all  seasons.  They  are  distinguished  by  their  healthy 
influence  on  the  animal  system, — ^their  freshness  mitigating  that  heat  and  dryness 
which  are  the  effects  of  the  Levanter.  The  Poniente  in  contra-distinction 
to  the  Levanter  is  moist  and  generally  accompanied  by  clouds.  It  never 
blows  so  hard  as  the  Levanter^  nor  is  it  so  persistent;  and  it  generally 
lulls  or  goes  down  with  the  sun.  In  winter  when  these  winds  draw  to  S.W.  they 
bring  heavy  clouds, — and  showers  which  expend  themselves  in  wind  as  well  as  in 
rain,  in  such  a  manner  as  to  obscure  the  whole  coast;  still,  between  the 
showers,  there  are  in  general  sufficiently  clear  intervals  to  enable  the  navigator 
to  make  his  easting  along  the  coast.  If  they  draw  to  the  N.W.  they  are  clearer 
and  generally  last  for  intervals  of  eight  or  ten  days. 

The  approach  of  the  Poniente  is  marked  by  the  dew  which  is  deposited  in  the 
interval  of  the  easterly  wind,  at  night  or  early  in  the  morning. 

Veering  of  the  Easterly  Wind  by  the  SotUh  to  West. — ^In  general  before  the 
West  wind  is  set  in,  the  Easterly  wind  will  gradually  lessen  in  force  and  veer  by 
S.E.  and  South  to  S.W.,  accompanied  at  the  same  time  by  a  fiiU  in  the  barometer. 
Should  this  happen  in  winter  the  sky  begins  to  become  overcast  as  soon  as  the 
wiad  gets  to  S.E. ;  it  blows  from  this  point  for  a  day  or  two,  the  barometer 
continuing  to  fall,  and  the  wind  then  becomes  South.  As  soon  as  it  reaches 
this  quarter  the  sky  is  entirely  overcast,  and  the  wind  freshens  up  and  changes 
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to  B.W.,  aecomponied  by  heavy  doads  and  constant  rain.  In  this  state  of  the 
weather  the  barometer  is  at  the  lowest,  and  the  wind  may  be  soon  expected  to  veer 
to  West  if  the  barometer  has  a  tendency  to  rise  and  the  rain  becomes  less 
frequent. 

On  the  coasts  of  Hnelva  and  Cadiz  the  East  and  West  winds  divide^  the  year 
between  them.  It  should  not  be  supposed,  however,  that  the  easterly  are  more 
persistent  than  the  westerly  winds.  The  latter  are  more  frequent  than  the  former ; 
but  as  the  east  wind  is  the  scourge  of  Cadiz  Bay  and  its  vicinity,  while  the  westerly- 
wind  mitigates  and  cools  the  atmosphere,  a  single  day  of  easterly  wind  is  more- 
notable,  than  a  week  of  westerly. 

The  annexed  table  will  show  the  general  prevalence  of  each  wind,  and 
corroborate  what  has  been  stated  with  regard  to  the  excess  of  Easterly  and 
Westerly  winds. 


Wind. 

Number  of  Days  of  each  Wind. 

Total 

Days  of 

each  Wind. 

Annual 

Average 

Days. 

1866 

1857 

1858 

1859 

1860 

Calms       

0 

1 

2 

1 

1 

6 

1 

Light  Variable     ... 

19 

16 

4 

28 

20 

87 

17 

North        

2 

6 

13 

5 

8 

34 

7 

N.N.E 

14 

11 

11 

18 

12 

61 

12 

N.E 

14 

16 

16 

22 

12 

79 

16 

E.N.E 

4 

0 

10 

9 

2 

84 

7 

E 

76 

72 

50 

46 

53 

297 

69 

E.S.E 

6 

11 

17 

3 

5 

42 

8 

S.E 

12 

13 

0 

16 

16 

66 

13 

S.S.E 

8 

3 

5 

2 

... 

13 

3 

S.   ...        •••        ••• 

14 

16 

18 

6 

9 

63 

13 

S.S.W.      

12 

14 

6 

6 

6 

44 

9 

s.w 

28 

27 

85 

27 

30 

147 

29 

W.S.W.    •••        ••. 

35 

20 

88 

46 

40 

186 

88 

w 

27 

81 

22 

27 

26 

133 

27 

W.N.W 

26 

27 

18 

23 

40 

134 

27 

N.W 

70 

55 

84 

79 

81 

369 

74 

N.N.W 

4 

8 

8 

6 

5 

31 

6 

EesuUs; — ^annual  average — 
Number  of  Days  N.      7 


Number  of  Days  of  1st  quarter    94 

2nd      „        87 

»  8nd      „       102 

4th      „       118 

878 ;  annual  aver.  76. 

456 ;  „  91. 


„  8.    18     ...  „ 

„  E.   69     ...  „ 

W.  27     ... 
Days  of  Levanters,  during  the  five  years  (total) 
Days  of  Poniente  „ 

This  table  has  been  formed  from  the  daily  official  journal  kept  in  the  tower  of 
Tavira ;  and  the  wind  has  been  taken  at  noon  of  every  day,  when  it  is  considered 
definitively  established. 

It  will  be  seen  from  the  above  table  that  westerly  winds  (or  those  between 
W.N.W.  and  W.S.W.)  much  exceed  those  from  the  eastward  (between  E.N.E. 
and  E.S.E.)  although  the  number  of  days  of  East  wind  is  considerably  in  excess 
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of  those  from  West.  This  mnst  be  attributed  to  the  &et  that  the  winds  from  the 
third  quarter  (or  S.W.)  are  always  more  lasting  than  those  of  the  second  (S.E.), 
as  those  of  the  fourth  (N.W.)  are  more  so  than  those  of  the  first  (N.E.) ;  con- 
sequently the  Westerly  which  participate  with  S.W.  and  N.W.,  have  a  great 
predominance  over  the  Easterly  winds  which  participate  with  opposite  points 
N.E.  and  S.E. 

N,W,  Winds, — The  most  prevalent  winds  at  Cadiz  and  its  vicinity  are  those 
of  the  fourth  quarter,  and  of  these,  the  N.W.  predominate,  which  circumstance 
arises,  in  our  opinion,  from  that  bay  being  situated  at  the  eastern  limit  of  the  Gulf 
of  Huelva. 

S.W,  Winds, — ^Next  to  winds  of  the  fourth  quarter,  those  of  the  third  may  be 
considered  to  predominate ;  they  bring  the  storms  and  rains  of  winter,  and  are 
what  in  summer  constitute  the  Virazon  (sea-breeze). 

Northers, — Northerly  winds  are  rare,  coming  generally  in  the  winter.  They 
must  be  considered  as  land  winds,  and  always  incline  to  the  N.E. — ^if  in  the 
Mediterranean  the  Levanter  prevails;  but  to  the  N.W.  if,  in  the  ocean,  a 
westerly  wind  is  prevalent.  The  winds  of  the  first  quarter  (between  N.  and  E.) 
are  the  least  violent  and  mostly  bring  clear  weather. 

Souikerly  Winds, — Southerly  winds  are  not  frequent,  for  in  winter  they 
soon  haul  to  S.W.,  and  in  summer  they  form  part  of  the  Ttro^on  (sea-breeze) 
and  are  transitory. 

N,E.  Winds, — N.E.  winds  are  most  frequent  from  March  to  September,  but 
blow  hardest  in  April  and  May. 

Although  Levanters  may  blow  at  any  time  of  the  year,  they  are  most 
frequent  in  the  months  of  March  and  April,  and  in  the  hot  months.  In  July, 
1856,  there  was  a^  whole  fortnight  of  continuous  East  winds, — ^and  also  in 
August  of  that  year. 

From  November  to  March  (the  winter  months)  S.W.-ly  winds  are  most 
prevalent ;  and  they  are  certainly  the  winds  most  to  be  feared  in  the  Gulf  of  Cadiz, 
for,  besides  blowing  strong, they  bring  heavy  and  constant  showers  which  obscurethe 
land,  and  also  send  such  a  sea  that  all  the  bars  become  impassable.  These  winds, 
called  VendavaleSy  vary  between  W.S.W.  and  S.S.W.  Fortunately  they  give 
good  notice /)f  their  approach,  and  the  navigator  who  may  either  be  cruising  off 
Cadiz  or  to  the  westward,  can  get  clear  of  the  shore  to  the  parallel  of  the  Strait, 
and  if  necessary  he  can  always  be  sure  of  the  Strait. 

Signs  of  the  Vendaval, — If  the  easterly  wind  veer  to  S.E.  the  sky  becomes 
obscured  and  the  coast  hidden,  especially  the  Broa  of  Sanlucar ;  the  wind  may 
then  be  expected  from  the  southward  with  rain,  and  soon  the  Vendaval  will  follow. 
This  change  is  always  preceded  by  a  considerable  fall  of  the  barometer. 

A  cabn  with  a  dense  fog  is  always  a  sign  of  the  Vendaval.  In  winter  after  the 
Levanter  has  been  blowing,  if  it  draws  from  S.E.  to  South,  and  continues  so, 
with  light  misty  airs,  a  gale  may  be  expected  from  the  offing.  Should  a  vessel 
be  overtaken  by  a  Vendaval,  the  whole  coast  between  point  San  Sebastian  and 
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Cape  Tra&lgar  must  be  avoided  as  it  is  dangerous ; — being  beset  with  reefs, 
the  sea  breaks  at  a  great  distance  from  the  shore,  and  it  often  happens 
that  breakers  are  seen  before  the  coast  is  visible.  In  the  Golf  of  Haelva 
a  vessel  runs  great  risks,  for  in  addition  to  the  breaking  sea  which  is 
raised  by  the  gale  there  is  a  set  towards  the  shore;  and  if  the  navigator 
should  not  have  sufficiently  foreseen  this,  so  as  to  provide  for  getting  away  from 
it,  and  becomes  hampered  with  it,  he  may  reckon  himself  fortunate  if  he  be  not 
wrecked  on  the  Arenas  Gordas.  On  that  portion  of  coast  between  Cape  St.  Mary 
and  Cape  San  Vicente  the  risks  are  not  so  great,  for  with  the  wind  at  S.W.  a 
vessel  can  escape  by  standing  off  S.E.  unless  the  wind  be  so  strong  that  with  it 
and  the  sea  together  she  cannot  weather  Cape  St.  Mary. 

In  respect  of  the  coast  of  Africa,  included  between  Cape  Mazigan  and  the 
Strait,  there  is  not  so  much  risk  there  with  the  Vendaval,  because  the  land  trends 
much  in  its  direction  and  it  has  no  great  sinuosity.  The  worst  winds  on  it  are 
from  W.  to  N.W.,  and  with  these  a  vessel  should  take  care  not  to  risk  her  safety 
in  Jeremias  Bay.  What  is  most  to  be  apprehended  in  this  part  is  the  sea  which 
gets  always  up,  which,  in  a  gale  on  shore,  will  very  soon  lose  a  ship  and  her  crew, 
should  she  unfortunately  in  the  thick  weather  of  the  Vendaval  mistake  this  Bay 
for  the  entrance  of  the  Strait,  a  mistake  indeed  which  has  been  &tal  to  many 
vessels. 

Veeririg  of  the  Vendaval. — Although  usually  the  Vendaval  does  not  last  above 
three  days,  sometimes  it  is  stubborn  and  will  continue  for  nine  or  even  twelve 
days  with  but  slight  interruptions.  K  after  blowing  strong  it  veers  to  west,  fine 
weather  may  be  looked  for,  because  it  does  not  remain  long  at  this  point,  but 
hauls  to  N.W.,  which  is  generally  the  concluding  quarter  of  the  gales  in  our 
hemisphere,  and  is  that  which  clears  up  the  atmosphere.  But  if  from  west  it 
returns  again  to  S.W.,  bad  weather  will  begin  afresh,  and  the  wind  will 
blow  harder  than  before  although  it  may  not  last  so  long.  But  when  it  becomes 
steady  at  N.W.,  it  very  seldom  backs  to  S.W. 

The  wind  once  established  at  N.  W.,  it  may  blow  hard  for  some  days,  after  which 
it  will  become  more  moderate  and  is  almost  always  attended  with  clear  weather, 
although  blowing  harder  by  day  than  by  night.  If  it  change  to  north  afterwards, 
it  seldom  remains  so  long,  for  it  will  pass  to  N.N.E.  and  then  to  N.E.,  where  it 
will  remain  for  some  days  more.  This  wind  is  always  the  precursor  of  the 
Levanter, 

In  winter  time  in  the  Gulf  of  Huelva  N.E.  winds  are  the  almost  certain  sign 
of  the  Levanter  blowing  at  Cadiz  and  in  the  Strait  of  Gibraltar,  as  the  N.W. 
winds  are  of  there  being  a  westerly  wind  on  the  south  coast  of  Portugal.  In 
this  Gulf  of  Huelva,  fiur  enough  from  the  Strait,  the  Levanters  are  not  so  fresh 
nor  yet  so  lasting :  they  sometimes  take  two  or  three  days  to  reach  Huelva, 
and  die  away  here  before  they  cease  at  Cadiz. 

Baffling  Winds. — When  the  Levanters  enter  the  Gulf  they  do  so  by  fits  and 
starts'",  and  are  preceded  by  light  baffling  winds  (from  all  parts  of  the  horizon)  that 
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are  called  Macareos  by  Spanish  sailors.  If  these  baffling  winds  are  attended 
by  a  suffocating  heat  in  summer  time,  indicating  the  approach  of  the  LevanUry 
they  generally  lasts  some  days  when  once  set  in,  blowing  hard  from  B.E.  while 
the  sun  is  high,  and  drawing  to  N.E.  at  night  with  fine  weather.  But  in  sum- 
mer in  the  Sevilla  river  their  heat  is  intolerable. 

In  winter  time  in  the  Gulf  of  Huelva  the  continuance  of  the  north-easterly 
wind  is  generally  considered  a  sign  of  the  Vendaval,  and  as  soon  as  it  passes  to 
the  eastward  this  terrible  wind  may  be  expected,  for  then  it  soon  becomes  B.E. 
and  shifto  to  south  and  S.W.  As  soon  as  the  wind  begins  to  veer  thu»,  and  the 
barometer  Ms,  a  vessel  should  get  out  of  the  Gulf  as  soon  as  possible  into  deep 
water,  and  avoid  compromising  her  safety  by  getting  hampered  with  the 
Arenas  Gordas. 

It  frequently  happens  that  while  these  winds  are  prevalent  in  the  Gulf,  the 
Levanter  is  blowing  at  Cadiz  and  in  the  Strait,  and  the  PonienU  prevails  at 
Cape  San  Vicente, — with  the  Portuguese  land  clear,  or  only  slight  clouds  at  the 
mouth  of  the  Guardiana. 

Old  sailors  who  know  the  Bay  of  Cadiz  and  its  neighbourhood,  have  an  idea 
that  the  climate  of  those  parts  has  undergone  a  change  of  late,  an  alteration 
which  they  consider  extends  even  to  winds  and  storms.  They  consider  that  of 
late,  storms  are  scarce  in  comparison  with  those  of  former  times,  when  bad 
weather  commenced  in  September  and  lasted  until  the  spring ;  storms  following 
each  other  with  scarcely  any  intermission. 

It  seems  that  the  general  tendency  of  storms  now  almost  as  soon  as  they  are 
established  is  to  slacken,  and  not  to  last  any  time.  But  at  any  rate  both  in 
summer  and  winter  the  wind  is  more  variable,  and  it  is  seldom  observed  the 
same  wind  will  last  for  fifteen  days  together  as  in  their  opinion  it  used  to  do 
formerly. 

Storms  scarcely  ever  get  up  on  the  coast  of  Cadiz,  but  come  from  other  parts 
more  or  less  distant.  A  storm  at  Cadiz,  even  when  remarkable  for  the  force  of 
the  wind,  is  soon  over ;  and  in  general  bad  weather  comes  from  the  S.E.,  a 
quarter  from  which  the  wind  is  much  stronger  than  firom  the  east. 

Land  and  Sea-Breezes, — These  partial  winds  proceeding  from  the  same  causes 
as  those  which  give  rise  to  the  Trade-winds,  are  common  during  summer  in  the 
Bay  of  Cadiz.  The  sea-breeze,  as  in  tropical  countries,  is  found  on  the  coast  at 
Cadiz  in  summer  when  the  East  wind  does  not  prevail,  and  are  strong  and  lasting 
in  the  Gulf  of  Huelva. 

Sea-breeze  on  the  Coast  of  Cadiz, — ^Prom  9  to  10  o'clock  in  the  morning  the 
sea-breeze  sets  in  gradually  and  veers  to  S.S.W.  and  S.W.,  as  the  sun  gains 
height,  attaining  its  greatest  strength  when  the  sun  has  passed  the  meridian,  or 
at  the  hottest  time  of  the  day,  and  gradually  subsides  as  the  sun  loses  height, 
veering  westerly  until  8  or  9  o'clock  in  the  evening  when  it  falls  calm.  After 
two  or  three  hours  of  calm  the  land-wind  gets  up,  acquiring  more  strength  in 
proportion  as  the  coolness  of  the  night  increases.     At  daylight  it  has  attained  its 
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nimost  strengih,  and  fiuls  gradually  as  soon  as  the  son  appears  and  begins  to 
warm  np  the  ground  again  to  receive  in  its  turn  the  oool  sea-breeze. 

In  the  Golf  of  Hnelra  this  lapd-breeze  is  from  N.E.  and  E.N.E  in  the  Bay  of 
Cadiz;  while  on  the  African  Coast  it  becomes  E.S.E.  When  the  Uind-breeze 
blows  from  the  east  in  Cadiz  Bay  it  shows  that  the  Levanter  is  blowing  in  the 
Strait  of  Gibraltar. 

Sea-breezes  in  the  QvXJ  of  Hnelva, — ^These  sea-breezes  in  the  Golf  of  Hnelva 
begin  at  S.E.  and  leave  off  at  N.W.  In  summer  time  they  are  almost  constant, 
and  while  they  last  a  vessel  will  be  safe  off  the  coast,  even  to  anchoring  to  obtain 
water,  or  to  rest  from  a  cruize.  Off  the  Cadiz  coast  the  sea-breeze  is  not  so 
strong,  for  it  is  subject  to  interruptions  from  the  easterly  wind,  which  is  not  so 
frequent  in  the  Gulf,  inasmuch  as  that  noxious  wind  does  not  reach  so  fBi. 

Although  the  sea  and  land-breezes  belong  to  summer,  they  also  come  in  winter 
attended  with  long  intervals  of  fine  weather. 

7.  iwinds  on  tbm  ivesUm  CPoast  of  tii#  FiHiiwHa. — ^The  prevalence  of  polar 
and  tropical  winds  on  the  western  shore  of  the  Iberian  Peninsula  may  be  considered 
as  constant ;  those  from  N.W.  and  S.W.  are  but  inflections  from  them,  and 
those  from  N.E.  and  S.E.  may  be  considered  as  land-winds  or  from  the  opposite 
quarter. 

On  the  south  coast  of  Portugal,  which  forms  a  portion  of  the  Gulf  of  Cadiz, 
winds  from  the  S.E.  and  S.W.  quarters  are  most  prevalent,  and  the 
dividing  limit  between  the  winds  from  these  two  quarters  may  be  considered  as 
Cape  San  Vicente ;  so  that  a  vessel  doubling  this  Cape  from  one  side  or  the  other 
finds  shelter  from  S.W.  or  S.E.  winds,  as  the  case  may  be. 

In  like  manner,  for  a  third-part  of  the  year,  northerly  winds  are  found  to 
prevail,  the  wind  varying  between  N.E.  and  N.W.,  fresh,  with  clear  weather 
during  the  summer,  and  cloudy  or  showery  during  the  winter. 

From  April  to  October  northerly  winds  mostly  prevail;  southerly  winds 
blow  during  the  other  months,  that  is,  S.W.  winds  prevail  from  November  to 
March,  and  they  generally  leave  off  at  N.W.  When  in  the  fine  season  the 
Vendaval  prevails  it  is  moderate  and  seldom  lasting. 

Southerly  and  S.S.E.  winds,  from  December  to  March,  scarcely  blow 
for  twenty-four  hours,  for  they  will  be  light  with  rain  about  a  day,  and  then 
jump  to  S.W.  where  they  remain  longer,  and  leave  off  at  West  or  W.N.W. 

Winds  of  Winter. — ^Bad  weather  begins  on  this  coast  in  November  and 
ends  in  February.  During  these  winter  months  heavy  rains  take  place, 
and  they  come  with  S.W.  and  N.W.  gales.  The  Vendaval^  which  is  the  term 
among  the  seamen  of  these  shores  given  to  the'  severe  weather  from  S.S.W. 
to  W.S.W.,  brings  up  heavy  clouds  from  the  southward,  preceded  by  a  light  mist 
which  scuds  with  more  or  less  velocity  according  to  the  strength  of  the  wind 
which  may  be  expected. 
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Siffns  of  the  VendaveU. — ^When  the  sky  is  clear,  and  small,  high,  and 
scattered  clouds  appear  emhellishing  the  firmament  (cirro-cnmulus)  and  to 
which  navigators  give  the  name  of  ciero  ahorrigado  (mackerel  back),  the  Vendaval 
may  be  expected,  especially  in  winter,  the  sky  then  becomes  completely  overcast, 
and  the  wind  settled  at  south.  If  the  Vendaval  is  strong  it  mil  bring  abundance 
of  rain  in  the  first  twenty-four  hours  and  will  next  change  to  the  S.W.  where  it 
will  continue  for  two  or  three  days,  afterwards  veering  to  West,  and  perhaps  to 
N.W.,  always  blowing  hard,  but  perhaps  with  less  rain. 

The  appearance  in  the  rigging  of  those  threads  to  which  allusion  is  made 
on  p.  85,  is  also  a  sign  of  the  Vendaval.  These,  however,  are  mostly  limited 
to  very  fine  clear  weather  when  all  is  calm  and  quiet.  When  this  sign  appears  in 
winter  a  southerly  wind  may  be  expected,  which  will  soon  freshen  to  a  gale,  with 
rain.  In  summer  this  sign  is  preceded  by  cloudy  weather  and  winds  from  the 
S.W.  and  N.W.  quarters,  which  are  those  that  bring  rain. 

There  are  some  years  when,  during  the  whole  of  the  winter,  the  S.W.  and 
N.W.  winds  set  in  more  or  less  strong,  but  always  accompanied  by  showers, — ^the 
interval  of  clear  weather  between  them  ^eing  brief,  and  in  these  intervals  the 
wind  will  shift  from  N.W.  to  North  and  N.E.,  at  which  points  it  will  remain,  and 
bring  fine  weather,  until  it  returns  to  S.W. 

Backing  of  the  Vendaval. — ^When  the  Vendaval  drops  to  a  calm,  and  showers 
cease — there  having  been  no  N.E.  wind — the  S.W.  wind  may  again  be  expected, 
with  a  return  of  bad  weather,  £Etr  worse  than  before.  But  in  order  to  have 
any  confidence  in  the  weather,  the  Vendaval  must  take  its  normal  course ; 
having  terminated  at  N.W.,  should  the  wind  change  to  N.N.E.  or  N.E.,  it  will 
be  settled  for  several  days. 

The  north-easters  in  winter  are  also  attended  with  an  overcast  sky  and 
occasionally  showers  accompanied  with  snow  or  hail,  but  in  general  they  bring 
clear  weather.  In  summer  when  they  blow  hard  they  are  accompanied  by  a  mist 
so  that  the  coast  cannot  be  seen  from  12  or  15  miles  off. 

When  about  the  end  of  winter  the  ground  is  saturated  with  wet,  the 
Vendaval  will  not  reach  the  coast,  and  vessels  which  may  be  running  from 
bad  weather  at  sea  to  some  inlet,  will  find  the  wind  change  to  the  South 
or  S.E.  on  neanng  the  coast.  S.E.  winds  however  are  rare,  and  when  they 
blow  in  winter  they  are  attended  by  heavy  snow  showers  and  are  very  strong. 
The  Easterly  wind  is  always  the  coldest. 

The  Northerly  winds,  properly  so  called,  vary  between  N.N.E.  and  N.N.W., 
and  are  mostly  found  on  the  west  shore  of  the  peninsula  ;  they  prevail  from  May 
to  September,  interrupted  with  light  Vendaval^,  and  are  almost  always  attended 
with  a  clear  sky. 

The  Vendavale  of  this  season,  which  are  almost  always  of  brief  durationi 
bring  cloudy  weather,  which  does  not  clear  away  until  the  wind  veers 
to  N.W.  on  its  way  to  North.     In  proportion  to  the  density  of  the  clouds  which 
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the  Vendaval  brings,  the  shorter  most  probably  will  be  the  duration  of  the  wind. 
Notwithstanding  the  general  prevalence  of  northerly  winds  in  summer  on  this 
coast  it  is  also  very  liable,  and  especially  on  the  coast  of  Gklieia,  to  waterspouts, 
with  violent  gusts  of  wind  and  rain,  the  effi&cts  of  opposing  winds. 

Watm^spmOs: — ^These  phenomena  will  form  with  an  easterly  wind  or  perhaps 
some  off-shore  wind,  at  the  time  when  the  wind  at  sea  is  from  S.W.,  and  as  the  clouds 
which  this  wind  accumulates  oyer  the  coast  are  driyen  back  by  the  off-shore  wind  a 
whirlwind  and  waterspout  are  the  result.  Sometimes  the  waterspout  is  formed 
instantaneously,  accompanied  by  heavy  thunder  and  rain,  for  which  it  is  necessary 
to  be  prepared  by  shortening  all  sail,  for  it  is  usually  attended  with  much 
wind.  These  opposing  winds  occur  in  August  and  September,  and  in  summer 
when  there  is  much  heat. 

As  there  are  years  with  hot  seasons  on  the  coast  of  Cadiz  and  the  Strait  of 
Gibraltar  from  the  prevalence  of  Levanters^  so  also  are  there  years  of  cold 
seasons  on  the  coast  of  Portugal,  arising  from  Northers. 

Thus,  on  the  coast  of  Portugal — ^from  cape  San  Vicente  to  cape  Finisterre — 
Northerly  winds,  variable  between  N.E.  and  N.N.W.,  are  prevalent  during  nine 
or  ten  months  of  the  year ;  they  are  fresh,  with  fine  weather  during  the  summer. 
The  winter  gales  generally  come  from  South  and  S.W., — ^sometimes  from 
W.S.W.,— and  blow  very  hard. 

The  following  table  formed  from  meteorological  observations  made  at 
Lisbon  will  give  a  good  idea  of  the  winds  which  have  prevailed  there  for  two 
consecutive  years,  from  the  first  of  October,  1868,  to  the  end  of  September,  1865. 


Winds. 

No.  of 
Days  it 
lasted. 

Observations  and 
Remarks. 

Calm   

North  

N.N.E.    ... 

N.E 

E.N.E.    ... 

East    

E.S.E.     ... 

S.E 

S.S.E.     ... 

Sonth 

S.S.W.    ... 

S.W 

W.S.W.  ... 

West   

W.N.W. ... 

N.W 

N.N.W.  ... 

10 

128 

96 

110 

28 

88 

18 

9 

2 

28 

46 

60 

26 

26 

18 

49 

66 

They    are    generally 

clear  and  fresh  daring 

"all  the  year,  especially 

from  May  to  September. 

1      They  are   fresh   and 
attended  with    rain   or 
snow  from   October  to 
April,    especially    with 

►winds   from    8.S.E.   to 
W.S.W.    Fogs  are  fre- 
quent from  October  to 
February  and  generally 
with  S.E.  to  S.W.winds. 

1      They  are  fresh  with 
snow  showers  and  often 

Train  in  summer.  Inwin- 

J  ter  fresh  and  showery. 
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In  detail,  the  foregoing  table  may  be  resolved  into  the  following  one,  shoving 
the  prevalence  of  the  vind  from  each  qnarter — 


Windaof 

WindBof 

Windsor 

Winds  of 

Months  of  ObserratioD. 

N.E. 

S.B. 

S.W. 

N.W. 

Qiurter. 

Quarter. 

Quarter. 

Quarter. 

Dtiys. 

Bays. 

Days. 

Days. 

1868,  October     

12 

6 

8 

6 

November 

24 

6 

0 

1 

December 

26 

0 

2 

2 

1864,  January 

19 

7 

2 

8 

February 

12 

0 

11 

6 

March       

18 

8 

11 

2 

April         

12 

8 

6 

6 

May          

14 

6 

8 

6 

June         

15 

4 

8 

8 

July          

14 

6 

8 

9 

August      

18 

2 

5 

6 

September 

19 

6 

2 

8 

October     

8 

8 

17 

8 

November 

18 

8 

6 

8 

December 

15 

2 

4 

10 

1865,  January 

6 

2 

15 

8 

February 

15 

2 

8 

8 

March       

20 

0 

4 

7 

April         

9 

4 

10 

7 

May          

15 

2 

9 

6 

June          

14 

4 

6 

6 

July           

20 

0 

1 

10 

August      

14 

0 

6 

11 

September 

17 

0 

7 

5 

In  the  Two  Years       

868 

67 

148 

144 

From  the  above  it  appears  that  winds  from  the  Northward,  or  those 
from  between  N.W.  and  N.E.,  both  indnsive,  have  prevailed  for  ...     489  days 

From  Sonth  or  between  S.E.  and  S.W 184     „ 

From  East  or  between  E.N.E.  and  E.S.E 84     ,, 

From  West  or  between  W.N.W.  and  W.S.W 64    „ 

So  that  the  prevailing  winds  for  the  pmod  of  two  years  were  from  the  North, — 
the  preponderance  of  which  over  the  rest,*  is  remarkable ;  and  they  were  most 
persistent  from  May  to  September. 

It  must  be  noted  that  the  observations  were  made  at  9  a.m.,  a  time  when 
perhaps  the  wind  for  the  day  is  not  established  according  to  that  ontside, 
especially  in  winter ;  and  that  the  place  of  observation  was  the  observatory, 
which  besides  being  well  up  the  river  Tagus  (or  rather  the  Lisbon  estuary)  is 
sabject  to  the  prevalence  of  the  land  wind  which  commences  at  the  lower  part 
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of  the  Tagas.  Obsenrations  carefally  made  at  the  lighthouse  on  the  Berlings 
will  give  US  hereafter  etter  idea  of  the  winds  which  prevail  on  the  western 
coast  of  the  Peninsnla.  Neyertheless  we  may  be  satisfied  from  the  above  results 
that  the  prevailing  winds  on  the  coast  of  Portugal  are  Northerly ;  those  from  the 
opposite  quarter  prevail  from  October  to  April,  and  they  alternate  with  winds 
from  West  to  N.W. 

••  8*7  Of  Biscay  and  ivast  Coast  of  mnoo. — ^In  the  bay  of  Biscay  the 
winds  are  very  variable.  In  winter  they  generally  blow  from  S.W.  to  N.W., 
more  frequently  perhaps  from  the  latter  quarter.  From  May  to  September 
Easterly  winds — ^between  E.N.E.  and  E.S.E. — are  not  uncommon ;  occasionally, 
they  also  blow  fresh  and  with  considerable  persistence  in  December  and  January; 
when  they  come  from  the  N.E.,  they  are  squally  and  strong,  bringing  rain ;  and 
a  gale  from  the  Eastern  horizon  will  most  probably  blow  from  East  to  S.E.,  in 
which  case  it  may  be  expected  to  be  severe. 

Winds  due  North  or  South  are  not  common  in  the  Bay  of  Biscay ;  at  intervals, 
when  they  do  occur,  they  may  freshen  and  become  squally,  the  South  wind 
changing  to  S.E.  or  S.W.,  and  the  North  wind  passing  into  the  N.E.  or  N.W. 
quarter.  A  breeze  springing  up  from  a  point  opposite  to  the  sun  never  lasts,  but 
merely  indicates  a  temporary  derangement  of  the  course  of  the  prevalent  wind. 

On  the  West  coast  of  France,  the  prevalent  winds  are  those  from  S.W.  to  N.W., 
which  blow  across  the  Bay  of  Biscay ;  they  frequently  last  for  seven  or  eight 
months,  and  in  winter  freshen  into  heavy  gales.  Winds  from  W.S.W.  and  S.W. 
generally  bring  rain  or  fog,  while  those  from  N.W.  are  squally  with 
intervals  of  fine  weather  and  clear  sky;  the  N.W.  ^inds,  when  moderate 
generally  bring  fine  weather,  which,  in  winter,  is  occasionally  interrupted  by 
heavy  squalls  accompanied  by  hail  and  thunder ;  they  are  known  on  the  coast  as 
the  orage9  de  mer.  In  summer  the  prevalent  S.W.  winds  are  alternately 
moderate  and  fresh,  with  occasional  foul  weather;  but  they  are  generally 
accompanied  by  a  bright  clear  atmosphere  at  that  season. 

On  the  Coast  of  Brittany,  gentle  S.W.  winds  are  characteristic  of  the  summer 
season ;  but  in  the  winter  they  blow  strong  from  that  quarter,  veering  to  the 
West  and  N.W.,  bringing  a  gale  with  heavy  squally  weather. 

•.  Tho  Ensliah  Ohaimel  and  Bay  of  Biscay. — At  the  entrance  to  the 
English  Channel  the  wind  is  very  variable,  but  those  from  the  Westward  greatly 
predominate — ^with  more  or  less  of  northing  or  southing ;  they  are  probably  most 
persistent  from  September  to  November  (both  months  inclusive)  :  Easterly  winds 
may  be  expected  at  any  time  between  December  and  March — sometimes  appearing 
early,  sometimes  late  in  the  season — not  unfrequently  lasting  for  a  fortnight  or 
even  a  month — causing  great  detention  to  homeward-bound  vessels.  It  has  also 
been  remarked  that,  from  whatever  direction  the  wind  is  blowing  in  the  open 
ocean,  it  has  a  general  tendency  to  draw  up  or  down  both  the  English  and  St. 
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George's  Channels,  and  it  is  from  this  tendency  that  the  detention  occurs  with 
those  vessels  whose  conrse  may  be  in  the  opposite  direction  to  the  prevalent  wind. 

In  the  English  Channel,  as  well  as  in  the  Bay  of  Biscay,  when  the  wind  is 
from  S.W. — in  winter  or  smnmer — ^if  it  blows  in  gasts  with  rain  and  the  squalls 
increase  in  force — ^the  wind  at  the  same  time  being  unsteady — a  change  is 
approaching;  this  change  is  generally  from  S.W.  to  W.  or  N.W.  in  a  heavy  squall, 
and  it  may  continue  to  blow  hard  from  the  new  direction  for  some  considerable 
time.  Should  the  shift  of  wind  from  S.W.  to  N.W.  be  preceded  by  a  short  calm, 
it  may  be  regarded  as  a  cautionary  signal  to  make  all  snug  for  heavy  weather. 

10.  Xn  the  Bastern  Part  of  tli«  ^ngiuoi  Channel,  S.W.  gales  are  the  most 
dangerous  ;  blowing  in  violent  gusts,  and  accompanied  by  rain,  the  wind  some- 
times veers  to  N.W.,  North,  and  even  to  N.E.  without  abating  its  strength ; 
should  it  back  to  S.W.  the  bad  weather  continues,  but  if  it  has  moderated  towards 
the  northern  points  fine  weather  may  be  expected.  Gales  often  follow  strong 
S.E.  and  South  winds  which  are  accompanied  by  rain ;  on  such  occasions  the 
squalls  fly  round  to  N.E.  and  North,  where  if  it  remains,  fine  moderate  weather 
follows  ;  but  should  it  return  to  S.E.  or  South  bad  weather  continues.  Gales 
from  North  and  N.E.  though  strong  at  times,  do  not  last  long,  nor  does  the  wind 
shift  about  as  it  does  with  those  from  the  westward.  Moderate  N.W.  and  N.E. 
winds  bring  fine  weather.  During  summer,  a  light  S.E.  breeze  in  the  morning 
changes  to  a  fresh  N.E.  breeze  at  noon,  decreasing  towards  evening  and  ia 
followed  by  a  calm. 

In  all  parts  of  the  English  Channel  dead  calms  are  rare,  and  in  winter  generally 
indicate  bad  weather. 

Fog  and  haze  are  common  at  all  seasons.  Winds  from  the  western  horizon 
almost  invariably  bring  thick  clouds  and  a  moist  haze,  which,  hanging  over  the 
land,  obscure  it  from  view.  The  haze  of  the  Easterly  winds,  also,  is  often  very 
dense  in  the  eastern  part  of  the  channel. 

1 1.  Tb«  ciiaiuMi  Islands : — In  this  part  of  the  English  Channel  from  April 
to  September  the  winds  are  variable  and  uncertain. 

During  winter  the  prevailing  winds  vary  from  S.S.E.  to  South,  West  and 
W.N.W., — those  from  the  latter  points  are  often  very  violent  and  disastrous  in 
their  [results  on  the  shipping.  The  South  and  S.W.  winds  of  this  season  bring 
stormy  weather,  which  rarely  clears  up  until  it  has  changed  to  N.W.,  which  it 
generally  does.  The  Easterly  winds  of  winter  have  more  persistence  in  this 
vicinity  than  in  any  other  part  of  the  Channel ;  and  all  gales  between  North  and 
South,  by  the  Eastward,  blow  in  squalls  and  strong  irregular  gusts. 


97 


CHAPTEE    IX. 

THE     CARIBBEAN    SEA;     THE    GULF    OF    MEXICO;     AND    THE 

WEST    INDIES. 

1.  onaTaiui: — On  the  coast  of  Gtiayana  winds  between  N.N.E.  and  E.N.E.  are 
experienced  from  Noyember  to  May ;  in  April,  May  and  June,  howeyer,  they  are 
frequently  yariable  with  calms,  after  which  winds  between  E.S.E.  and  S.E.  set 
in — the  latter  generally  preyailing  from  Jane  to  December.  The  wet  season 
lasts  from  December  to  June ;  bat  daring  the  dry  season  showers  are  not 
anfreqaent,  accompanied  by  storms. 

s.  At  Fbbnch  Ouatana,  N.N.E.  and  N.E.  winds  prevail  from  November  to 
March ;  daring  March  and  April  they  are  variable  between  East  and  South  ;  from 
May  to  July  (both  inclasive)  they  retam  to  N.E.,  when  calms  are  rare  and  the 
land-breeze  ceases.  The  rainy  season  lasts  from  the  middle  of  November  or 
beginning  of  December  to  the  end  of  July ;  the  dry  season  from  July  to  November ; 
the  heavy  rains  fall  from  December  to  February,  and  sometimes  to  March ;  daring 
March  and  April  there  is  an  interval  of  three  weeks  or  a  month  daring  which  no 
rain  falls,  called  VeU  de  Mars  (the  March  summer), — this  is  the  separation  of  the 
two  rainy  seasons ;  the  rains  re-commence  in  the  middle  of  April,  and  terminate 
in  July.  Winds  from  the  N.E.  are  characteristic  of  the  rainy  season,  as  those 
from  E.S.E.  mark  the  dry  season, — ^and  generally  winds  between  East  and 
South  bring  fine  weather. 

8.    Demebara. — Observations  made  at  Demerara  give  the  following  results : — 

January, — ^wind  Easterly ;  generally  fresh  and  cool. 

February, — ^wind  N.E. ;  weather  overcast  and  cloudy ;  showery. 

March, — ^wind  E.N.E. ;  heavy  clouds,  with  frequent  showers. 

April, — wind  Easterly ;  warm;  no  rain. 

May, — ^wind  N.E. ;  cloudy,  lowering  weather  with  lightning ;  rainy. 

June, — ^wind  Southerly  and  variable;  hot,  with  rain  at  intervals. 

July, — ^wind  from  East  to  South;  hot;  overcast. 

August, — wind  Southerly;  hot,  with  rain  at  intervals. 

September, — ^wind  from  South  to  East;  hot,  with  thunder  and  lightning. 

October, — ^wind  variable  but  fresh,  accompanied  by  gentle  showers. 

November, — ^wind  from  North  and  East,  fresh,  with  light  rain. 

December, — wind  N.N.E. ;  very  fresh,  and  cool ;  heavy  rain. 

A,    In  the  Onif  of  raru,  during  the  dry  season — ^from  November  to  June — 
the  sea-breeze  commences  about  9  a.m.  blowing  from  East  to  E.N.E., — in 
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January  and  February  more  northerly  ;  it  continues  fresh  until  6  p.m.  when  it 
lulls,  being  succeeded  by  calms  and  light  airs  which  last  throughout  the  night. 
During  the  wet  season — ^from  July  to  October — ^yiolent  squalls  from  S.E.  to 
South  and  West  are  not  uncommon. 

5.  Onmana,  Caracas  and  onlf  of  v«ii«siiala . — The  Trades  are  constant 
here  and  follow  their  regular  course,  from  E.S.E.  and  E.N.E. ;  between  Point 
San  Bias  and  Cape  la  Vela  the  direction  is  generally  more  northerly ;  during 
March,  April,  May  and  June  the  E.N.E.  wind  is  frequently  very  strong  and  may 
rise  to  a  gale,  its  force,  however,  being  greater  at  sea  than  near  the  shore,  and 
under  any  circumstances  greatly  abating  at  night.  From  July  to  December  or 
January,  the  general  Trade  is  interrupted  at  short  intervals  by  a  westerly  wind 
accompanied  by  storm  and  rain  (the  Vendavalss  or  head  winds).  In  the  Gulf  of 
Venezuela,  and  thence  northward,  the  Trade  from  E.N.E.  at  dawn  will  generally 
be  at  East,  and  E.  by  S.  at  noon,  when  the  weather  is  fine,  offering  an  advantage 
in  a  windward  beat  and  enabling  vessels  to  stem  the  current  for  some  hours. 

e.  St.  Marta,  Ca3rta««na,  Darlan. — ^At  Cabtaqena  the  fine  season  begins 
in  December  and  lasts  till  April ;  at  Pobtobbllo  it  begins  a  month  earlier ;  during 
that  period  the  N.E.  Trade  is  regular.  The  wet  season,  which  also  brings 
storms,  is  from  May  to  November,  when  the  winds  are  from  S.W.  to  W.S.W. 
(the  Vendavales)  frequently  very  strong.  In  November .  and  December  it 
occasionally  rains  very  heavily  and  the  breeze  is  strong ;  during  the  wet  season  a 
species  of  tornado  is  not  unfrequent.  On  the  Isthmus  of  Dabien  the  Trade-wind 
from  N.N.W.  to  N.N.E.,  blowing  very  strong,  prevails  during  the  dry  season — 
from  January  to  April ;  in  the  rainy  season,  the  land  wind  blows  from  the 
mountains,  with  occasional  squalls  and  rain,  from  the  S.W.;  S.E.  or  East  winds 
seldom  blow  with  any  force.  The  strong  Trade-wind  causes  a  heavy  sea  along 
the  coast. 

7.  Oosta  Biea,  Ac. — The  Trade  is  regular  (N.E.  to  E.N.E.)  during  the  fine 
season  from  January  to  June ;  during  the  wet  season  from  July  to  January  the 
general  S.W.  and  W.S.W.  winds  {Vendavalea)  are  prevalent  but  not  constant. 

8.  W«st  Coast   of  tli«   Caribbean  8«a  firom  Oray-Town  to  Capa   Catoeha : 

— This  region  embraces  the  Mosqittto  shores,  the  Bat  of  Hondubas  and  the  east 
coast  of  Yucatan;  the  N.E.  Trades  are  prevalent  during  February,  March,  April 
and  May ;  they  are  occasionally  interrupted  during  February  and  March  by 
winds  from  the  North  and  West.  In  June,  July  and  August  winds  between  S.E. 
and  S.W.  are  common  ;  they  alternate  with  heavy  squalls  and  calms.  The  rainy 
and  stormy  season  is  from  September  to  February ;  the  wind  then  blows  from  the 
S.W.  and  N.W.,  with  heavy  gales  from  W.S.W.  to  W.N.W.  and  North.  In  the 
bay  of  Honduras  and  thence  to  the  northward,  land  and  sea  breezes  are  regular 
during  the  dry  season  ;  the  sea  breeze  commences  at  6  a.m.  and  lasts  till  evening ; 
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daring  the  rainy  season  this  breeze  is  nsoally  liglit  or  perhaps  altogether  fails. 
It  is  generally  thought  that  the  Northers  do  not  extend  as  far  as  the  bay  of 
Hondnras,  but  that  when  they  are  prevalent  in  the  Gulf,  a  strong  S.W.  wind  is 
felt  in  the  bay,  accompanied  by  a  falling  barometer  and  the  nsnal  appearances  of 
a  Norther ;  a  snre  sign  of  this  wind  is  the  Trepong  mountains  being  free  from 
clouds.  Among  the  islands  near  this  coast  the  wind  in  the  morning  is  frequently 
from  E.S.E.  to  S.E.  changing  to  E.N.E.  and  N.E.  in  the  afternoon. 

o.  Belize  : — There  are  two  descriptions  of  North  wind  generally  prevalent  at 
Belize  in  January, — one  with  wind  from  the  N.E. ,  unaccompanied  with  rain  and 
dampness,  very  pleasant  and  agreeable,  and  called  the  **dry  North;'*  the  other 
with  wind  from  the  N.W.,  attended  with  thick  mists  and  a  constant  dripping, 
mizzling  rain,  very  damp  and  disagreeable,  is  called  the  '*  wet  North."  The 
latter  always  produces  a  host  of  complaints — ^none  of  them  very  serious,  however, 
as  the  malaria  seldom  continues  long. 

Sometimes,  during  the  "  Northers,"  it  is  quite  calm  and  still  in  Belize  ;  but 
the  noise  of  the  breakers  dashing  against  the  reef  and  islands  in  the  gulf  is 
distinctly  heard,  and  indicates  the  state  of  the  weather  outside. 

The  Pilots  here  say,  when  the  water  is  clear  and  transparent  outside,  foul 
weather  is  sure  to  set  in  from  the  North. 

At  cerUin  seasons  of  the  year,  when  the  swamps  are  either  quite  full  or 
thoroughly  dry,  no  sickness  occurs  to  speak  of;  but  when  they  are  only  partially 
dry  (in  a  marshy  state),  with  the  land-wind  prevailing,  then  the  deleterious 
emanations  from  decomposing  vegetable  matter  affect  the  sanitary  state  of  the 
place  in  a  very  sensible  degree.  But  it  is  principally  the  lower  orders,  and  those 
living  in  dirty  and  filthy  localities,  that  are  seriously  attacked. 

Belize  is  built  on  a  dead  level  along  the  shore  in  front  of  the  sea  fjicing  the 
east ;  and  dark  mangroves,  and  festering  swamps,  and  decomposing  vegetable 
matter  surround  the  town  on  the  other  sides ;  so  that  were  it  not  for  the  prevalence 
of  the  East  wind,  which  blows  all  the  deleterious  emanations  into  the  back  woods, 
the  town  would  be  very  unhealthy  indeed ;  but  fortunately  this  easterly  wind 
generally  prevails  and  brings  health  and  freshness  to  the  place.  But  even  then 
the  breeze  does  not  seem  to  circulate  freely ;  for  the  different  rooms  differ 
materially  in  temperature  as  they  receive  more  or  less  of  the  breeze  direct ;  and 
in  those  fiEtcing  the  east,  one  hardly  feels  the  cooling  influence,  unless  he  stands 
in  front  of  a  door  or  window ;  the  moment  he  steps  aside  against  the  intervening 
wall,  he  feels  as  if  there  was  no  wind  at  all. 

Upon  the  whole,  however,  the  inhabitants  seem  to  enjoy  tolerable  health,  as  is 

shown  by  the  bills  of  mortality,  and  testified  by  many  living  to  the  age  of 

60  and  70.     The  yellow  fever  is  not  endemic ;  but  it  was  imported  here  in  1859, 

when  a  great  many  persons,  natives  as  well  as  Europeans,  died.     Even  the  ne^ro 

lost  his  assigned  immunity,  and  did  not  escape.     It  had  not  been  known  here  for 

Bome  twenty  or  thirty  years  before.     Intermittents  and  Rheumatism    are  the 

prevalent  complaints. 
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10.  Tueatan  from  Cape  Catoche  to  Camfeghe  and  Luoana  db  Tebuinob: — 
The  regular  Trade-wind  prevalent  from  October  to  March  (both  mclnsive)  is 
occasionally  interrupted  by  strong  North  winds.  Sqaally  weather  from  N.E.  to 
S.E.  sometimes  sets  in  daring  April,  bat  in  general  it  is  finejmd  moderate  till 
June,  after  which  a  season  of  gales  and  squalls  alternating  with  calms,  continues 
till  September  ;  this  is  the  rainy  season  and  the  sea-breeze  is  then  from  N.N.W. 
to  N.E. — and  the  strength  of  the  squalls  is  augmented  in  proportion  to  the 
freshness  of  this  breeze.  The  land-breeze  is  from  S.E.  to  E.S.E..  At  Laguna 
DE  Tebminos  the  rainy  season  is  from  May  to  August  and  lasts  longer  than  at 
Campoche  ;  the  rain  is  heavy  and  continuous  during  July  and  August. 

11.  v«ra  omz. — At  Vera  Cruz  the  rainy  season  commences  about  the 
middle  of  May  and  terminates  in  July ;  the  Trade-wind  is  then  interrupted  by 
stormy  and  uncertain  weather,  accompanied  by  fog:  from  July  to  October  gales 
and  squalls  are  very  frequent, — the  heaviest  are  from  the  Eastward,  but  they  do 
not  last  long. 

Winds  from  the  North  prevail  from  October  to  March  ;  they  blow  strongest 
from  9  A.M.  till  8  P.M.  and  generally  fall  light  at  sunset.  If,  however,  this  wind 
does  not  commence  till  the  afternoon,  it  blows  with  increasing  force  during  the 
night,  shifting  to  N.W. ;  and  then  should  it  veer  to  S.W.  as  morning  dawns,  the 
regular  sea-breeze  will  set  in  at  9  or  10  a.h.  A  North  wind  shifting  to  East  is  a 
guarantee  for  fine  weather — which  may  last  five  or  six  days.  When  the  wind 
backs  from  N.E.  to  North  the  weather  is  always  uncertain. 

19.  W«st  and  Hortli  Coast  of  tli«  Onlf  of  Mexico: — From  Vera  Cruz  to 
Matagorda  Bay,  East  and  S.E.  winds  prevail  from  April  to  July  or  August,  passing 
to  S.  and  S.W.  during  the  night.  The  season  for  Northers  is  from  September 
to  March — ^the  dry  season — and  they  are  frequently  preceded  by  strong  winds 
from  East  or  E.S.E.,  which  last  two  or  three  days. 

Along  the  Coast  of  Texas  and  Louisiana,  winds  from  E.S.E.  to  S.E.  prevail 
during  the  morning  from  April  to  July ;  they  change  to  S.W.  in  the  afternoon, 
and  the  land-breeze  is  regular  during  the  night.  Daring  July,  August,  and 
September,  sudden  and  heavy  squalls  with  rain  are  frequent, — ^the  wind  vaiying 
from  S.W.  to  S.E.  round  by  the  South ;  a  gale  at  this  time  often  lasts  several 
days.  From  October  to  March,  North  winds  may  be  expected.  During 
February,  March,  and  April,  thick  fog  is  prevalent  at  the  mouths  of  the 
Mississippi,  and  thence  along  the  coast  to  the  Bay  of  Appahicha. 

At  Cat  Island  Habboub,  Mississippi,  the  prevailing  winds  are  Easterly. 
During  December,  January,  and  February,  N.E.,  East  and  S.E.  winds  prevail ; 
with  an  excess  of  S.E.  in  March  and  April;  and  of  N.E.  (trade)  in  September, 
October,  and  November.  During  May,  June,  and  July,  S.E.,  South  and  S.W. 
winds  prevail,  with  an  excess  of  S.W.  (sea-breezes).  In  August,  N.E.,  East, 
S.E.  and  S.W.  winds  predominate. 
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Winds  from  N.E.  ronnd  by  East,  and  South  to  S.W.  tend  to  raise  the  water 
in  Cat  Island  Harbonr  ;  and  those  from  S.W.  round  by  West  and  North  to  N.W. 
tend  to  depress  it. 

At  Pensaoola  and  along  the  Coast  fboh  thb  Mississippi  to  Tampa  Bat, 
winds  from  the  Eastward — sometimes  northerly,  sometimes  southerly — prevail  in 
the  morning  from  April  to  July, — ^they  change  to  S.W.  in  the  afternoon.  Strong 
winds  from  S.W.  and  South  (called  Virazonsa)  blow  in  heavy  squalls  during  August, 
September,  and  October — ^which  is  the  season  for  gales,  and  also  hurricanes  when 
they  occur.  Northerly  winds  may  be  expected  from  November  to  March ;  they 
set  in  with  S.E.  and  southerly  breezes — sometimes  bringing  heavy  rain — then 
veering  to  S.W.  and  West  (blowing  very  hard),  they  draw  round  to  N.W.  and 
North  where  they  remain,  and  the  weather  is  then  fine.   - 

From  Tabipa  Bat  to  the  Florida  Cays  the  weather  is  squally  and  uncertain 
from  May  to  August, — ^the  wind  blowing  from  S.W.  to  S.S.W.  The  easterly 
Trade-wind  generally  blows  till  noon,  after  which  the  sea-breeze  from  W.S.W. 
and  W.N.W.  sets  in ;  winds  from  the  southward  and  westward  frequently  raise  a 
heavy  sea  along  the  coast. 

!•.  In  the  GuiiF  of  Mexioo  the  winds  called  Northers  are  prevalent  during 
the  dry  season — ^from  October  to  March — and  their  influence  is  not  unfrequently 
extended  as  fiEur  as  the  Bahama  Channel ;  they  blow  with  terrific  force  and  are 
sometimes  accompanied  by  rain,  but  the  unmistakeable  signs  which  always 
indicate  their  approach  give  ample  warning  to  prepare  and  to  put  the  ship  under 
snug  canvas. 

Before  the  Norther  sets  in  there  is  much  moisture  in  the  atmosphere,  so  that 
the  distant  mountain  peaks  and  the  high  lands  become  distinctly  visible  ;  when 
in  their  vicinity,  the  ranges  and  slopes  of  San  Martin  are  covered  with  a  white 
haze  ;  a  peculiar  phosphorescent  glitter  on  the  surface  of  the  sea  and  gossamer 
filaments  floating  in  the  air ;  flashes  of  lightning  shoot  along  the  horizon  in  the 
N.W.  and  N.E.  quarters ;  an  increasing  sultriness  of  the  weather ;  a  low  thick 
fog  coming  from  the  southward ;  at  times  a  dark  cloud  hanging  in  the  N.W., 
morning  and  evening,  at  an  altitude  of  9  or  10  degrees  above  the  horizon  ;  and 
added  to  these,  the  barometer  invariably  predicts  the  coming  storm  by  its  steady 
descent,  although  some  moments  before  the  Norther  approaches,  the  column  of 
mercury  has  begun  to  rise. 

In  September  and  October  the  Northers,  when  they  occur,  do  not  blow  with 
much  force :  in  November  ihey  are  well  established  and  thence  throughout 
December,  January  and  February,  they  are  constant  and  strong.  The  wind 
often  commencing  gently  from  the  South,  passes  by  the  West  until  it  arrives  at 
N.N.W.  inweasing  in  strength  for  several  hours ;  having  attained  its  full  force, 
it  continues  to  blow  for  48  hours,  after  which  it  moderates  for  a  few  days, 
drawing  to  the  N.E.  The  Northers  always  bring  dark  cloudy  weather  and  raise 
a  high  sea  ;  and  the  interval  from  one  to  another,  during  the  season,  is  rarely 
more  than  4  or  5  days — ^but  this  interval  is  generally  fine  and  pleasa"*  r«Vr.^ 
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the  Trade-wind  resumes  its  place  by  day,  and  the  land-breeze  by  night.  In 
March  and  April  they  neither  occur  so  frequently  nor  do  they  last  so  long, 
although  during  the  .first  24  hours  they  blow  more  violently  than  in  the  other 
months ;  the  weather  is  also  clearer. 

In  cases  when  the  Norther  has  commenced  in  the  morning,  increasing  towards 
the  afternoon,  but  moderating  towards  sunset  or  even  by  midnight,  should  the 
wind  change  to  S.W.,  the  Norther  may  die  out,  and  the  sea-breeze  come  in  at 
the  usual  hour :  this  does  not  often  happen  however,  for  at  sunrise,  or  perhaps 
not  till  the  beginning  of  flood,  the  North  wind  blows  with  the  same  force  as  on 
the  previous  day : — ^this  is  called  the  Norte  de  Marea,  or  Tide-Norther,  Also, 
in  cases  when  the  Norther  has  passed  to  N.E.,  which  is  generally  reckoned  to  be 
the  precursor  of  fine  weather,  should  the  wind  back  to  N.N. E.  or  North,  it  will 
begin  to  blow  again. 

During  the  season  of  the  Northers  the  mean  height  of  the  barometer  in  the 
neighbourhood  of  Vera  Cruz  is  80*1  in.,  and  its  range  is  about  eight-tenths  of  an 
inch ;  maximum  80-6  in. ;  minimum  29*8  inches. 

The  rainy  season,  which  is  that  of  the  prevalence  of  the  Trade-wind  on  the 
east  coast  of  Mexico,  begins  in  March  and  ends  in  September.  At  the  beginning 
of  the  season,  the  Trade-wind  (interrupted  occasionally  by  North  winds)  blows 
from  E.S.E.  with  variable  weather,  sometimes  clear,  sometimes  overcast;  when 
it  draws  to  S.E.,  it  lasts  all  night  without  giving  place  to  the  land-breeze,  which 
b  strongest  when  the  rains  set  in. 

From  the  middle  of  May  to  the  middle  of  July  (while  the  sun  is  to  the  north- 
ward of  Vera  Cruz)  calms  with  thick  weather  are  not  uncommon ;  occasionally 
severe  squalls  occur.  Towards  the  close  of  the  rainy  season  and  previous  to  the 
commencement  of  the  regular  North  winds,  heavy  squalls  (especially  from  the 
East)  with  thunder  and  lightning  are  frequent,  and  the  rain  is  very  abundant. 
During  this  season  the  range  of  the  barometer  does  not  exceed  four-tenths  of  an 
inch  :  maximum  80*85  in. ;  minimum  29*96  inches. 

Temperature: — ^in  June,  ma4dmum  87°,  minimum  88^°;  in  December, 
maximum  80^**,  mitiimum  66i°. 

On  rare  occasions  violent  North  winds,  known  by  the  name  of  Nortes  del  Hueso 
Colorado,  are  experienced  in  May,  June,  July  and  August ;  the  more  moderate 
winds  of  this  class  during  the  same  season  are  called  Chocolateros. 

14.  The  hurricane  season  in  the  Gulf  of  Mexico  is  principally  from  August 
to  October.  Generally,  none  of  the  coast  winds  reach  hi  seaward,  either  in  the 
Caribbean  Sea  or  the  Gulf  of  Mexico. 

15.  The  prevailing  wind  in  the  Cmubbeam  Sea  is  the  Trade,  variable  between 
East  and  E.N.E. ;  and  whatever  wind  may  be  blowing  within  10  or  20  leagues 
of  the  shore,  the  Trade-wind  is  predominant  at  sea. 

In  the  Gulf  of  Mexico  the  prevailing  wind  is  the  Trade  blowing  from  East 
to  E.N.E. ;  the  rainy  season  lasts  from  March  to  September;  the  dry  season 
from  September  to  March,  often  brings  Northers;  and  in  the  northern  part  of  the 
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golf,  squally  weather  may  generally  be  expected  from  November  to  Febmaiy, 
with  winds  from  N.N.W.  to  N.W. 

16.  Along  the  shores  of  the  Caribbean  Sea  and  Golf  of  Mexico  the  land  and 
sea  breezes  are  regular,  bat  their  direction  varies  with  that  of  the  land. 

1 7.  irortiiaxii  Shores  of  the  Onlf  of  Mexico : — The  following  results  are 
deduced  from  the  observations*  of  the  officers  of  the  United  States  Coast  Survey 
made  at  Galveston  (Lat,  29°  18'  N.,  Long.  94°  46'  W.),  at  Mobile  (Lat 
80°  18'  N.,  Long.  88°  0'  W.)  and  at  Cay  West  (Lat.  24°  88'  N.,  Long. 
81°  48'  W.) ;  they  give  a  tolerably  accurate  idea  of  the  prevailing  winds  and 
their  changes  along  the  northern  shores  of  the  Gulf  of  Mexico. 

Winds  from  some  northern  quarter  prevail  from  September  to  February  (both 
inclusive) ;  southerly  winds  from  March  to  August  (both  inclusive).  Winds  from 
the  eastward  prevail  throughout  the  year, — except  at  Mobile  where,  during  May, 
June,  July  and  August,  the  sea-breeze  comes  from  the  S.W.  Taking  the  whole 
year,  winds  from  the  north  and  the  south  balance  each  other  nearly,  while  those 
from  the  eastward  greatly  predominate  over  those  from  the  westward. 

The  distribution  of  the  prevailing  winds  affords  the  following  classification  of 
the  months : — ^winter  consists  of  December  and  January ; — spring,  of  March  and 
April ; — summer,  of  May,  June  and  July ; — and  autumn,  of  September,  October 
and  November ; — ^February  is  the  preparation  for  spring,  as  August  is  for  autumn. 

The  winter  and  summer  types  are  extremely  distinct. 

Winter  type : — At  Cay  West,  during  December  and  January,  N.E.  and  North 
winds  prevail;  at  Mobile,  North,  E.S.E.,  and  East;  at  Galveston,  North  and 
N.W.,— then  E.N.E.  and  S.E.  The  general  course  of  the  N.E.  Trade-wind  is 
probably  disturbed  by  local  action  at  Mobile  and  Galveston, — ^the  local  position 
of  greatest  warmth  being  the  Gulf. 

The  summer  type  (May,  June  and  July)  give  S.E.  as  the  prevailing  wind  at 
Cay  West ;  S.E.,  South,  and  S.W.  (sea-breeze)  at  Mobile ;  South,  S.E.,  and 
East  at  Galveston, — blowing  towards  the  land. 

August  resembles  July,  but  the  autumnal  winds  also  appear. 

Autumn  : — During  September,  October  and  November,  an  E.N.E.  wind  prevails 
at  Cay  West ;  North,  N.E.,  and  East  winds  at  Mobile  ;  and  North,  N.E-,  East 
and  N-W.  winds  at  Galveston. 

Spring: — ^During  March  and  April,  S.E.,  S.S.E.,  and  East  winds  prevail  at 
Cay  West;  North,  S.S.E.,  and  E.S.E.  at  Mobile;  and  North,  S.E.,  and  South 
at  Galveston. 

February  resembles  January,  with  a  preparation  for  the  spring  period,  and 
like  August,  it  is  characterized  at  Mobile  and  Galveston  by  a  general  diminution 
in  the  quantity  of  wind. 

*  Obseirations  made  at  Galveston,  Texas  from  July  1851  to  July  1852;  at  Mobile,  Alabama, 
from  June  1847  to  June  1849 ;  at  Cay  West,  Florida,  from  June  1851  to  June  1852 ;  and  col- 
lated by  Professor  A.  D.  Bache  i—Sne  **  Report  of  United  States  Coast  Survey"  1856. 
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January  presents  the  fnll  winter  type  of  the  winds  on  the  Gulf;  June  and  July 
the  full  summer  type :  the  changes  are  quite  gradual  and  tolerably  regular  from 
one  extreme  to  the  other. 

The  following  additional  particulars  are  instructiye  and  useful,  giving  the  least 
and  greatest  quantities  of  wind  in  the  principal  dire«tions,  in  dififerent  portions 
of  the  year. 

The  North  wind  is  a  minimum  at  the  three  places  in  July ;  and  a  maximum  in 
January,  during  which  month  it  is  a  very  remarkable  feature  at  all  three  places. 
The  N.  W.  wind  almost  dies  out  from  May  to  September ;  it  first  gains  strength  at 
Galveston  in  October,  and  attains  its  maximum  in  all  the  places  during  December ; 
its  quantity  at  Cay  West  and  Mobile  is  always  small. 

The  Northers  and  North- westers  appear  in  force  in  April  at  Galveston.  There 
is  very  little  West  wind,  but  more  at  Mobile  than  at  either  of  the  others,  and 
chiefly  during  June  and  July. 

The  S.W.  wind  is  rare,  except  at  Mobile,  where  it  constitutes  the  sea-breeze 
of  summer,  reaching  its  maximum  in  June  and  July,  and  suddenly  diminishing 
in  September. 

There  is  but  little  South  wind  at  Cay  West :  at  Mobile  it  increases  in  amount 
in  spring,  attaining  its  maximum  in  June :  at  Galveston  it  is  a  marked  feature  as 
one  of  the  prevailing  spring  winds,  reaching  its  maximum  in  May  and  becoming 
feeble  in  August ; — ^it  re-appears  in  winter  and  rapidly  increases  in  March. 

The  N.E.  wind  is  a  minimum  at  the  three  places  in  July  and  August;  it  is 
largest  in  quantity  during  September,  October,  November  and  December,  at  Cay 
West;  during  September  and  October,  at  Mobile;  and  during  September, 
December  and  January,  at  Galveston;  the  sudden  increase  of  this  wind  in 
September  is  remarkable  at  all  three  places. 

The  S.E.  wind  is  a  minimum  during  December  and  Janaary,  at  Cay  West ; 
during  January  and  February,  at  Mobile ;  and  during  December  and  January,  At 
Galveston.  It  attains  a  maximum  at  Cay  West  during  July ;  at  Mobile,  where 
the  S.W.  sea-breeze  prevails  during  summer,  the  maximum  of  the  S.E.  wind  is 
during  November;  at  Galveston  it  occurs  in  May,  doubtless  from  the  disturbing 
effect  of  the  land, — it  is  large  also  in  July.  This  wind  constitutes  the  sea-breeze 
off  Cay  West ;  at  Galveston,  the  South  and  the  S.E.  winds  are  the  sea-breeze. 

The  disturbing  influence  of  the  land  is  least  at  Cay  West,  hence  the  movement 
of  the  prevailing  wind  is  very  instructive.  The  S.E.  wind  is  in  force  during 
April,  May,  June,  and  July ;  hauling  to  the  eastward  in  August,  and  becoming 
E.S.E.  During  September  and  October  it  has  passed  into  E.N.E. ;  becoming 
N.E.  in  November  and  December,  and  reaching  North  in  January ;  it  returns 
southward  in  Febmary,  being  N.N.E., — in  March,  East,  and  rapidly  passing  to 
S.E.  in  April.  The  local  action  is  thus  seen  to  prevail  for  the  greater  part  of 
the  year  over  the  general  action ;  for  the  whole  year  the  S.E.  wind  exceeds  any 
other  from  an  easterly  point. 

The  easterly  wind  at  Mobile  reaches  no  further  south  than  E.S.E.  during  the 
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Bprmg  and  summer ;  in  September  the  prevailing  ^d  is  N.E.  passing  to  E.N.E. 
in  October,  and  returning  to  E.S.E.  in  winter  and  spring.  The  changes  at 
Galveston  approximate  to  those  at  'Cay  West. 

Of  the  winds  in  the  three  localities — ^the  S.E.  is  the  characteristic  between 
Cay  West  and  the  others ;  the  S.W.  between  Mobile  and  the  others ;  and  the 
N.W.  between  Galveston  and  the  others.  Another  peculiar  feature  at  Chdveston 
is  the  South  wind,  shared  in  a  corresponding  degree  during  one  month  only  by 
Mobile. 

Both  these  places  are  also  alike  in  the  prevalence  of  Trade-winds  during  certain 
months. 

Between  May  and  September  (inclusive)  there  appears  to  be  little  danger  of 
Northers,  although  June  has  a  considerable  amount  of  northerly  wind. 

18.  ^7«st  India  Islands: — The  Trade-wind,  variable  between  N.E.  and 
E.S.E.,  is  the  prevalent  wind  of  the  region  ;  it  blows  fresh,  with  a  clear  sky, 
during  the  dry  season,  from  October  to  June.  The  rainy  season  is  from  June  to 
October,  when  the  weather  is  hot  and  close,  calms  alternate  with  squalls,  and  the 
wind  is  frequently  from  West  to  S.W. 

Among  the  larger  islands  of  the  West  Indies  (Cuba,  Jamaica,  San  Domingo 
and  Puerto  Rico)  the  land  and  sea  breezes  are  very  regular ;  the  land-breezes 
being  generally  fresh  and  extending  to  a  considerable  distance  seaward.  Such, 
however,  is  not  the  case  among  the  smaller  islands,  where  the  land-breeze  is  either 
so  feeble  or  is  found  so  close  to  the  shore  as  to  be  useless  for  navigation. 

At  a  short  distance  from  the  shore — ^to  leeward  of  the  high  land  of  the  larger 
islands — calms  are  frequent,  alternating  with  dangerous  squalls  coming  from  the 
mountain  gorges ;  the  approach  of  these  squalls  is  announced  by  a  shrill  howling 
of  the  wind,  and  occasionally  by  the  agitated  surflEU^e  of  the  sea ;  they  have  force 
enough  to  dismast  vessels  at  sea,  and  have  even  capsized  them  in  harbour. 

The  hurricane  season  extends  from  the  end  of  June  to  the  middle  of  November ; 
during  that  period  the  wind  is  generally  light,  cahns  are  frequent  and  squalls 
come  on  without  much  notice ;  the  records  of  hurricanes  show  that  they  generally 
occur  in  August,  September,  or  October. 

Rainy  and  Dry  Seasons : — ^The  two  regular  seasons — the  rainy  and  the  diy — 
obtain  in  the  West  Indies  as  in  all  places  between  the  Tropics, — the  rains  com- 
mencing shortly  after  the  sun  has  passed  the  zenith  of  the  island  in  its  progress 
northward ;  the  weather  does  not  again  become  settled,  diy,  and  fme  until  the 
sun  has  passed  into  the  southern  tropic ;  about  the  time  when  the  sun  has  its 
greatest  southern  declination  (November  to  Pefaruary)  the  wind  is  frequently  from 
N.W.  to  North,  blowing  strong,  and  maintjiining  a  sort  of  alternation  with  the 
regular  Trade;  the  rainy  season  is  the  period  when  sickness  is  most  prevalent. 

18.  At  the  Lxss  Antilles  the  rainy  season  generally  extends  from  the 
middle  of  June  to  the  middle  of  October  when  very  squally  weather — ^if  not  gales 
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— ^may  be  expected,  they  being  generally  from  West  to  S.W. ;  calms  are  also 

prevalent  at  that  period.     Daring  the  rest  of  the  year  the  Trade-wind  from 

E.N.E.  to  East  predominates. 

1* 

ao.    Trinidad. — The  following  observations  made  at  the  island  of  Trinidad, 

give  a  general  idea  of  the  winds  and  climate : — 

January  J — winds  from  E.N.E.  to  E.S.E. ;  cloudy  with  rain. 

February^ — ^winds  from  East  to  E.N.E. ;  cloudy,  with  heavy  dew. 

March, — ^winds  from  East  to  E.N.E. ;  weather  fine  and  dry. 

Aprily — ^wind  E.N.E.  generally  fresh. 

May, — ^winds  between  S.E.  and  E.N.E.,  often  strong;  thunder  and  lightning. 

June, — winds  between  E.N.E.  and  E.S.E.,  unsteady ;  rainy. 

Jvly, — ^wiudE^N.E.;  stormy;  rain. 

August, — wind  E.S.E. ;  sudden  and  heavy  squalls,  with  rain. 

September, — ^wind  E.S.E.,  stormy;  heavy  rain. 

October, — ^wiud  E.S.E.  strong. 

November, — ^winds  from  East  to  E.N.E.;  fine,  and  occasionally  very  hot. 

December, — winds  from  East  to  E.N.E. ;  at  times  cool. 

SI.  At  Babbados  the  weather  is  fine  and  dry  from  January  to  the  middle  of 
May,  after  which  the  rains  set  in.  July  is  very  oppressive  ;  the  Trade-wind  is 
interrupted  by  breezes  from  S.W.  and  West ;  and  rain  fisdls  in  torrents.  August 
and  September  are  characterized  by  calms  and  light  airs  from  the  Southward, 
with  heavy  raiik  The  wind  is  variable — not  unfrequently  from  S.W — during 
October  and  November, — and  it  is  still  showery.  Thunder  storms  are  constant 
during  the  rainy  season.  In  December,  the  Trade-wind  becomes  steady,  but 
light  showers  &11  daily. 

99.    At  DoMiNiGA  the  wind  and  weather  are  as  follows : — 

January, — winds  E.N.E.  and  North  ;  cloudy. 

February, — winds  E.N.E.  and  S.E. ;  cool. 

March, — ^winds  N.E.  to  S.E. ;  fine,  sometimes  cloudy. 

i4i>ra,— winds  E.N.E.,-- -S.E.  and  S. ;  fine. 

May, — ^winds  N.E.  to  S.E.  and  East ;  calm  at  times. 

June, — ^winds  S.E.  to  N.E. ;  calms  and  fogs ;  rainy. 

July, — winds  S.E.  to  N.E. ;  calms ;  nights  cool. 

August, — winds  S.E.  and  N.E. ;  squalls  followed  by  calms. 

September, — winds  S.  to  S.E. ;  rain  at  intervals ;  but  generally  fine. 

October, — ^winds  N.E.  to  S.E. ;  uncertain, — sometimes  fine,  sometimes  cloudy. 

November  and  December, — ^winds  N.E.  to  S.E. ;  usually  fine  and  dry,  occasion- 
ally cool. 

The  winds  &c.  at  Trinidad,  Barbados  and  Dominica  give  a  general  idea  of  the 
weather  in  the  small  islands  constituting  the  group  of  the  Less  Antilles :  each  of 
the  larger  West  Indian  Inlands  requires  a  separate  description. 
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S8.  Tnmrto  Bieo: — The  prevalent  wind  is  N.E. ;  the  sea-breeze  commenceB 
at  8  A.H.  and  lasts  till  4  p.m.,  bat  the  land-breeze  is  generally  very  feeble ;  heavy 
rain  falls  from  Jane  to  Aagast ;  from  Jane  to  November  long  cabns  alternate 
with  light  S.E.  airs  and  terrific  sqaalls, — ^the  weather  is  then  excessively  hot ; 
strong  North  and  N.W.  winds  occor  at  intervals  from  November  to  March.'* 

S4.  Baiti  or  saa  Domlnffo: — On  the  west  coast,  and  at  Port  an  Prince, 
the  sea-breeze  from  the  westward  sets  in  at  aboat  11  a.m.  and  lasts  till  7  p.m., 
daring  the  fine  weather ;  the  land-breeze  from  the  S.E.  freqaently  blows  with 
great  violence  daring  the  rainy  season  (from  Jane  to  September).  On  the  north 
coast  of  the  island  strong  winds  from  North  to  N.W.  are  not  nncommon  from 
November  to  March.  On  the  soath  coast  strong  soatherly  winds  and  heavy 
sqaalls  are  prevalent  in  Jane,  Jaly  and  Aagast. 

The  land  and  sea  breezes  vary  with  the  direction  of  the  coast :  at  Puebto  de 
Plata  the  sea-breeze  sets  in  strong  from  E.N.E.  at  9  A.M.,lalling  towards  sanset, 
after  which  a  moderate  land-breeze  comes  from  the  S.E. ;  at  Aox  Cayes  the  sea- 
breeze  from  the  S.E.  sets  in  shortly  after  mid-day,  veering  to  Soath  towards 
evening ;  the  land-breeze  from  the  N.W.  generally  veers  gradaally  to  the  N.E. : 
at  San  Domingo  the  land  and  sea  breezes  are  very  regalar  daring  the  winter  and 
spring,  bat  daring  the  sammer  sach  is  not  the  case, — and  indeed  generally  when 
the  N.  or  N.E.  wind  blows  with  any  force  across  the  island  the  sea-breeze  is 
feeble  on  the  soath  coast. 

95.  Jamalea: — The  land  and  sea  breezes  are  regalar  daring  the  fine  season. 
From  December  to  March,  Northerly  winds  (Northers)  are  occasionaUy  experi- 
enced raising  a  high  sea  on  the  north  side  of  the  island :  daring  the  wet  season 
from  Jane  to  September  cahois  alternate  with  heavy  sqnaUs  from  the  S.E.  and 
copious  rain.  At  Port  Boyal  frt)m  November  to  May  the  sea-breeze  sets  in  at 
9  A.M.,  lasting  till  6  or  6  p.m.  when  the  land-breeze  will  commence.  In  the 
channel  between  Jamaica  and  Caba  the  winds  are  often  very  variable. 

sa.  Oabft: — The  land  and  sea  breezes  are  regaLur  daring  the  fine  season : 
the  rainy  season  lasts  firom  Jane  to  September :  Northers  may  be  expected  from 
October  to  Febraary.  Daring  the  fine  season  the  sea-breeze  is  very  regalar  on 
the  north  coast  commencing  at  11  a.m.  and  lasting  till  evening,  when  its  place  is 
taken  by  the  land-breeze.  The  Trade,  on  the  north  coast,  generally  commences 
in  the  morning  at  some  point  between  Soath  and  East,  veering  to  E.N.E.  and 
N.E.  towards  evening. 

The  N.E.  Trade  may,  however,  be  said  to  prevail  over  the  whole  island  from 
March  to  November ;  when,  daring  the  other  months,  it  veers  to  North  and  N.W. 
it  freqaently  blows  with  great  strength.  At  Havana  the  sea-breeze  generally 
sets  in  at  10  a.m. 
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On  the  south  coast  of  Cuba,  land  and  sea  breezes  are  prevalent,  the  former 
often  very  fresh  and  commencing  soon  after  sunset.  In  fact  when  the  Trade 
does  not  blow  strong,  the  North  wind  of  the  morning  veers  to  East  and  E.S.E. 
towards  mid-day,  inclining  to  South  and  S.W.  in  the  evening,  after  which  there 
is  a  short  calm,  when  the  land-breeze  comes  off  again. 

Calms  and  light  airs  are  not  uncommon  from  May  to  August. 

S7.  In  the  Old  Bahama  Channel  NortJiers  blow  at  intervals  from  November 
to  March, — ^the  barometer  giving  scarcely  any  waming  of  their  approach :  a  light 
Trade  followed  by  a  calm,  the  land  unusually  distinct,  and  dark  clouds  rising  to 
the  W.N.W.  are  sure  signs  of  the  approach  of  one  of  these  gales ;  after  blowing 
steadily  at  N.W.  for  a  few  days,  the  wind  will  draw  round  to  North  and  N.E.  in 
heavy  squalls  accompanied  by  rain.  During  the  rest  of  the  year  the  wind  is 
generally  from  E.N.E.  to  S.E. 

96.  Bahama  ZsUndfl : — ^The  winds  are  very  uncertain  at  all  times  among 
these  islands :  during  the  winter — ^from  October  to  March — the  Trade-wind  is 
prevalent  from  E.N.E.  to  East ;  during  the  summer — ^from  April  to  September — 
it  is  generally  to  the  southward  of  East.  At  the  former  period,  but  especially  in 
December  and  January,  Northers  are  very  frequent,  sometimes  lasting  seven  or 
eight  days ;  they  blow  heavily,  with  the  usual  indications ;  the  wind  veers  to 
South  and  S.W. ;  dark  and  heavy  clouds  rise  in  the  westward ;  the  breeze  gains 
stength  and  freshens  rapidly  to  a  double  or  dose-reef  topsail  gale ;  veering  then 
to  N.W.  and  North,  the  weather  clears  up,  but  it  continues  to  blow  from  that 
quarter  for  two  or  three  days;  should  it  haul  to  N.E.  it  will  blow  with  greater 
force,  and  in  heavy  squalls,  after  which  it  will  wear  itself  out  at  East. 

During  the  summer  the  Trade-wind  is  very  variable — ^interrupted  occasionally 
by  very  heavy  squalls,  accompanied  with  rain,  thunder  and  lightning,  alternating 
with  calms  and  light  airs — ^the  atmosphere  is  also  very  oppressive.  These  islands 
lie  in  the  track  of  the  hurricanes,  and  even  when  none  occurs,  a  heavy  and 
dangerous  S.E.  gale  may  be  expected  in  August  or  September.  Southerly  winds 
are  very  common  in  the  Bahama  Channel  during  March  and  April ;  also,  during 
the  summer,  a  light  breeze  from  the  Florida  shore  may  be  expected. 

The  northernmost  of  the  Bahamas  and  the  channels  connected  with  them  are 
situated  near  the  northern  limit  of  the  N.E.  Trade ;  it  may  be  expected,  there- 
fore, that  throughout  the  whole  year,  the  wind  and  weather  will  be  changeable 
and  uncertain. 

99.  Along  the  United  States  Coast  from  Cape  Canavebal  to  Savannah, 
heavy  squalls  are  frequent  from  the  beginning  of  November  to  the  end  of  Febru- 
ary ;  they  generally  blow  from  some  point  between  N.N.E.  and  S.S.E.  and  give 
but  slight  waming  of  their  approach. 

For  Hurricanes  and  Gales  see  Chap.  XIII. 
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CHAPTEE  X. 
EAST    COAST    OF    NORTH    AMERICA. 

1.  Sast  Ooast  of  tii«  Vnlted  States : — The  winds  and  weaiber  of  this  part  of 
the  North  American  continent  are  very  variable  and  uncertain.  Arranging  the 
winds  according  to  their  relative  frequency,  the  following  may  be  taken  as  an 
approximation, — those  from  the  N.W.  and  S.W.  nearly  equal ;  then  in  succession 
South,  N.E.,  8.E.,  West,  North  and  East. 

On  the  coast  of  South  Cabolina  a  N.E.  wind,  without  rain,  may  last  several 
days ;  the  same  wind  when  accompanied  by  rain  will  generally  shift  to  East  and 
S.E.,  after  which,  flying  round  to  N.W.  it  will  clear  up,  but  continue  to  blow 
hard  for  a  short  time.  During  the  summer,  thunder-storms,  with  strong  winds 
from  the  N.E.  quarter,  are  frequent.  Winds  between  S.S.W.  and  W.N.W.,  or 
those  from  North  to  E.N.E.  are  the  most  prevalent  along  the  coast. 

The  vicinity  of  Cape  Hattebas  has  always  been  notorious  for  general  bad 
weather. 

In  general,  along  the  Atlantic  Coast  of  thb  Unitsd  States,  but  especially 
towards  the  northern  part,  winds  between  S.W.  and  W.S.W.  prevail  when  the 
sun  is  in  the  northern  hemisphere ;  those  from  W.N.W.  to  N.W.  when  it  is  in 
the  southern  hemisphere.  Rain  usually  accompanies  winds  blowing  from 
East  to  S.E. 

The  late  Pbofessob  James  P.  Espy,  by  collating  a  large  number  of 
Meteorological  journals,  and  after  examining  1800  different  charts  (printed  and 
unprinted),  eliminated  the  following  generalizations  respecting  the  METEOBOLoaY 
OF  THE  United  States  :* — 

1.  The  rain  and  snow  storms,  and  even  the  moderate  rains  and  snows,  travel 
from  the  West  towards  the  East  in  the  United  States,  during  the  months  of 
November,  December,  January,  February  and  March, — which  are  the  only  months 
to  which  these  generalizations  apply. 

2.  The  storms  are  accompanied  with  a  depression  of  the  barometer  near  the 
central  line  of  the  storm,  and  a  rise  of  the  barometer  in  the  front  and  rear. 

8.  This  central  line  of  minimum  pressure  is  generally  of  great  length  from 
North  to  South,  and  moves  side  fore-most  towards  the  East. 

4.  This  line  is  sometimes  nearly  straight,  but  generally  curved,  and  most 
frequently  with  its  convex  side  towards  the  East. 

5.  The  velocity  of  this  Une  is  such  that  it  travels  from  the  Mississippi  to  the 
Connecticut  River  in  about  24  hours,  and  from  the  Connecticut  to  St.  John's, 
Newfoundland,  in  nearly  the  same  time,— or  at  the  rate  of  about  86  miles  an  hour. 

•  Fourth  Meteorological  Report  of  Pbofessob  Jambs  P.  Espt,  1854. 


110  EAST  COAST  OF  NORTH  AMERICA. 

6.  When  the  barometer  falls  suddenly  in  the  western  part  of  New  England, 
it  rises  at  the  same  time  in  the  valley  of  the  Mississippi,  and  also  at  St.  John's, 
Newfoundland. 

7.  In  great  storms  the  wind,  for  several  hundred  miles  on  both  sides  of  the 
line  of  jninimum  pressure,  blows  towards  that  line,  directly  or  obliquely. 

8.  The  force  of  the  wind  is  in  proportion  to  the  suddenness  and  greatness  of 
the  depression  of  the  barometer. 

9.  In  all  great  and  sudden  depressions  of  the  barometer,  there  is  much  rain 
or  snow ;  and  in  all  sudden  and  great  rains  or  snows,  there  is  a  gre^t  depression 
of  the  barometer  near  the  centre  of  the  storm,  and  a  rise  beyond  its  borders. 

10.  Many  storms  are  of  great  and  unknown  length  from  North  to  South, 
reaching  beyond  our  observers  on  the  Gulf  of  Mexico  and  on  the  northern  lakes ; 
while  their  East  and  West  diameter  is  comparatively  small.  The  storms,  there- 
fore, move  side-foremost. 

11.  Most  storms  commence  in  the  '*  far  west,"  beyond  our  most  western 
observers  ;  but  some  commence  in  the  United  States. 

12.  When  a  storm  commences  in  the  United  States,  the  line  of  minimum 
pressure  does  not  come  from  the  *'  iaix  west,"  but  commences  with  the  storm  and 
travels  with  it  towards  the  eastward. 

18.  There  is  generally  a  lull  of  wind  at  the  line  of  minimum  pressure,  and 
sometimes  a  calm. 

14.  When  this  line  of  minimum  pressure  passes  an  observer  towards  the 
East,  the  wind  generally  soon-  changes  to  the  West,  and  the  barometer 
begins  to  rise. 

15.  There  is  generally  but  little  wind  near  the  line  of  maxi?num  pressure ; 
and  on  each  side  of  that  line  the  winds  are  irregular,  but  tend  outwards  from 
that  line. 

16.  The  fluctuations  of  the  barometer  are  generally  greater  in  the  northern 
than  in  the  southern  parts  of  the  United  States. 

17.  The  fluctuations  of  the  barometer  are  generally  greater  in  the  eastern 
than  in  the  western  part  of  the  United  States. 

18.  In  the  northern  part  of  the  United  States  the  wind,  generally,  in  great 
storms,  sets  in  from  the  North  of  East,  and  terminates  from  the  North  of  West. 

19.  In  the  southern  part  of  the  United  States  the  wind  generally  sets  in 
from  the  South  of  East,  and  terminates  from  the  South  of  West. 

20.  During  the  passage  of  storms  the  wind  generally  changes  from  the 
eastward  to  the  westward  by  the  South,  especially  in  the  southern  parts  of  the 
United  States. 

21.  The  northern  part  of  the  storm  generally  travels  more  rapidly  towards 
the  East  than  the  southern  part. 

22.  During  the  high  barometer  on  the  day  preceding  the  storm,  it  is  generally 
clear  and  mild  in  temperature,  especially  if  very  cold  weather  preceded. 
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28.  The  temperature  generally  falls  suddenly  on  the  passage  of  the  centre  of 
great  storms ;  so  that  sometimes  when  a  storm  is  in  the  middle  of  the  United 
States,  the  lowest  temperatore  of  the  month  will  he  in  the  West  on  the  same  day 
that  the  highest  temperature  is  in  the  East. 

a.  Th«  B«rmiida  laUndm  are  situated  in  a  region  of  variahles,  and  directly 
in  the  track  of  the  hurricanes  which  originate  within  the  northern  tropic;  as  a 
consequence  the  winds  never  hlow  with  any  great  persistency,  and  during  the 
autumn  and  winter  months  gales  and  storms  are  of  very  frequent  occurrence. 

According  to  ohserrations  made  at  H.M.  dockyard  during  two  successive 
years,  it  appears  that : — 

In  1858,  at  9  a.m.  winds  hetween  N.E.  and  S.E.    hlew  for  122  days. 
„  „  S.W.  and  N.W.         „      181  days. 

„      at  4  P.M.        „  N.E.  and  S.E.  „      120  days. 

S.W.  and  N.W.         „      149  days. 

In  1854,  an  9  a.m.   „       N.E.  and  S.E.     „   100  days. 

S.W.  and  N.W.    „   174  days. 
„   at  4  P.M.   „       N.E.  and  S.E.     „   114  days. 

S.W.  and  N.W.    „   176  days. 

The  remaining  numher  of  days  in  each  year  being  made  up  of  winds  more 
northerly  or  southerly,  with  variables  and  cahns. 

The  mean  temperature  was  78*"  ;  max.  87°  ;  min,  55*". 

The  mean  height  of  barometer  29*92  in. ;  max.  80*48  in. ;  min.  29*21  in. 

The  foregoing  statement  may  be  compared  with  that  given  by  Montoomebt 
Martin  in  his  **  History  of  the  British  Colonies^''  compiled  from  observations  made 
over  several  years : — 

January y — ^wind  N.W. ;  cold ;  frequent  showers. 

FdfTuaryy — ^wind  N.E. ;  cold ;  frequent  showers. 

March, — ^wind  N.W.  by  W. ;  mild ;  fresh  breeze. 

April f — ^wind  S.E. ;  warm ;  light  breezes. 

May, — ^wind  S.S.E. ;  very  close  ;  thunder. 

June, — wind  S.W. ;  warm ;  light  breezes. 

July, — wind  East ;  warm ;  thunder ;  squally  ;  gales. 

August, — ^wind  S.E, ;  very  close. 

September, — ^wind  S.W.  by  W. ;  warm. 

October, — ^wind  N.E. ;  heavy  rain ;  squally  ;  gales. 

November, — wind  N.W. ;  cool ;  heavy  rain. 

December, — ^wind  N.E. ;  cool ;  thunder  and  lightning. 

In  December,  gales  generally  commence  at  South,  and  veering  by  the  West, 
terminate  at  N.W.  or  N.N.W.  The  Squalls  are  very  sudden  and  violent, 
especially  during  the  winter  months ;  the  direction  of  the  wind  is  very  variable, 
and  strong  gusts  follow  each  other  every  twenty  minutes  or  half  an  hour,  with 
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brief  intervals  of  calm  ;  the  tendency  of  such  a  saccession  of  squalls  is  to  raise  a 
high  and  irregular  sea,  especially  dangerous  to  small  vessels. 

During  summer,  winds  between  S.E.  and  S.W.  vanable  to  N.W.  are  very 
prevalent.  Cold  and  dry  Northerly  winds,  in  winter,  sometimes  blow  hard  for 
two  or  three  days. 

For  hurricanes  see  Chap.  XIII. 

•.  8.B.  Coast  of  irova  Seotia. — In  the  spring  and  summer  months  all  winds 
from  the  sea  {Le.  from  E.N.E.,  Iround  by  South,  to  W.S.W.)  bring  with  them 
dense  fogs  or  rain ;  in  winter  the  rain  is  generally  replaced  by  snow ;  during  the 
autumn  and  winter  months  winds  between  North  and  South  are  frequent,  which, 
blowing  off  the  land,  bring  clear  weather  with  them.  Strong  gales  rarely  occur 
in  May,  June  and  July  ;  but  during  the  other  months  they  blow  with  a  force 
which  requires  the  greatest  vigilance,  and  strict  attention  to  the  barometer. 
Strong  winds  from  seaward  are  accompanied  by  a  falling  glass ;  and  in  winter, 
when  a  change  of  wind  occurs  from  the  opposite  direction  (t.^.  off  the  land),  with 
a  rising  barometer,  severe  frost  sets  in. 

At  Halifax,  from  October  to  March  the  relative  frequency  of  the  different 
winds  during  1864,  1855,  was  as  follows, — N.W.  87-5  days ;  West  80-5  ;  North 
29'5 ;  S.W.  28-5 ;  S.E.  19;  N.E.  18-5 ;  South  12  ;  and  East  7  days.  From 
March  to  October,  West  40-5  days ;  S.W.  80-5  ;  South  29-5 ;  North  29*5 ; 
N.W.  20;  S.E.  16  ;  N.E.  8*5  and  East  4  days.  From  which  it  appears  that, 
during  the  first  period  (winter),  winds  between  North  and  West  prevail  for 
97'5  days, — from  the  other  quarters  for  80  days ;  during  the  second  period 
(summer),  winds  between  South  and  West  are  prevalent  for  100-5  days, — ^from 
the  other  quarters  for  79  days ;  which  with  8  days  of  calms  and  light  airs  make 
up  the  year.  Barometer,  max.  80*85  in.;  min.  28*85  in.  Thermometer, 
max,  82*^*5;  miyi. — 4® '5.  Rain  or  snow  on  67*5  days.  Fog  is  generally 
prevalent  from  July  to  November.  The  southerly  winds  of  summer,  which  in  the 
Bay  of  Fundy  are  generaUy  accompanied  by  fog,  lose  their  moisture  in  passing 
over  Nova  Scotia,  and  appear  on  its  northern  shores,  and  among  the  islands  in 
the  southern  part  of  the  Gulf  of  St.  Lawrence  as  warm  dry  winds. 

4.  Sable  Zalaad  and  Baaqnereau. — Southerly  winds  prevail  during  the 
summer  months,  occasionally  replaced  by  those  from  the  northward. 

With  winds  from  the  Southward,  the  barometer  rarely  rises ;  when  it  falls 
rapidly  the  wind  is  accompanied  with  rain ;  after  the  middle  of  August,  if  the 
barometer  falls  very  low,  a  heavy  gale  may  be  expected. 

Winds  between  North  and  East  are  prevalent  during  spring  and  at  the  beginning 
of  autumn ;  when  they  come  from  the  Northward,  they  bring  fine  weather  and  a 
high  glass.  During  the  winter  and  autumn.  Easterly  winds  are  accompanied  with 
bad  weather  and  a  low  barometer ;  very  heavy  gales  have  been  experienced  in 
this    neighbourhood,  with  the  wind   from    East,  which,   when  the   barometer 
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hae  attained  its  lowest  point,  has  shifted  to  the  N.W.,  still  blowing  strong,  but 
followed  by  dear  weather. 

Winds  between  North  and  West  may  be  expected  in  autumn  and  winter,  when 
they  generally  bring  fine  weather,  though  they  not  un£requently  blow  strong  and 
are  accompanied  with  hard  frost. 

The  yicinity  of  the  Gulf  Stream  exercises  considerable  influence  on  the  climate 
and  weather  of  this  region ;  the  easterly  and  southerly  winds  of  summer  bring 
with  them  a  dense  fog,  often  lasting  for  several  days  and  nights,  and  rendering 
the  proximity  of  Sable  Island  very  dangerous,  since  the  ship's  position  is 
somewhat  uncertain ;  during  the  snow-storms  of  winter  the  weather  is  equally 
thick  and  foggy. 

7.  v««ibiindUBd. — Most  of  the  remarks  just  made  in  respect  to  the  vicinity 
of  Sable  Island  appertain  with  equal  force  to  the  South  and  S.W.  Coasts  of 
Nkwfoumdland.  Winds  from  between  North  and  West  prevail  during  the 
autumn  and  winter ;  coming  off  the  land,  they  are  always  dry  and  cold,  and  bring 
clear  weather.  Winds  between  East  and  West  round  by  South,  which 
characterize  the  spring  and  summer  (but  especiaUy  July  and  August)  invariably 
bring  thick  fog,  or  rain ;  when  these  southerly  winds  blow  in  winter  they  generally 
bring  snow.  Gales  of  wind  are  not  frequent  from  May  to  the  middle  of  August, 
but  after  that  they  are  not  uncommon ;  always  attend  to  the  barometer ;  strong 
breezes  and  sudden  heavy  squalls,  the  wind  shifting  rapidly  to  the  opposite 
quarter  frequently  occur  here. 

According  to  observations  made  at  St.  John's  the  relative  frequency  of  the 
wind  is  as  follows,— N.N.W.  to  W.N.W.  200  days  ;  S.S.W.  to  S.E.  102  days ; 
West  to  W.S.W.  88  days  ;  and  N.E.  25  days  ;  rain  110  days ;  snow  64  days ; 
thunder  and  lightning  5  days. 

Bummer  invariably  brings  fog  to  the  South  and  S.W.  coasts  of  the  island  ;  not 
80  on  the  north  and  east  sides ;  from  the  Bay  of  Fundy  as  far  north  as  St.  John's 
the  fog  is  frequently  seen  like  a  great  wall  at  sea,  though  in  general  it  does  not 
penetrate  far  inland, — as  the  people  say  '*  the  shore  eats  up  the  fog." 

•.  Tbe  Ouif  of  St.  XrfiWT«nee. — Easterly  winds,  frequently  blowing  for  several 
weeks  in  succession,  are  prevalent  in  spring :  to  these  succeed  the  West  and 
S.W.  winds  of  summer,  occasionally  interrupted  by  light  southerly  breezes, — 
during  this  period,  northerly  and  N.W.  winds  are  rare,  but  when  they  do  occur, 
they  generally  follow  easterly  winds  which  have  died  out,  and  after  blowing 
with  some  force,  veer  to  the  S.W. ;  these  N.W.  winds  are  usually  dry,  although 
at  times  they  bring  flying  scud  and  occasional  showers.  In  September  strong 
steady  north-westerly  winds  set  in,  and  during  the  latter  months  of  the  year  they 
frequently  blow  in  heavy  squalls,  accompanied  by  hail  and  snow,  or  by  a  sharp 
frost.  Thunder  storms  of  short  duration  may  be  expected  in  July  and  August, — 
and  near  the  mountainous  part  of  the  coast  these  storms  are  preceded  by  sudden 
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and  violent  gusts  of  wind.  Daring  summer  the  northern  land-breeze  nmy 
occasionally  be  carried  nearly  to  the  southern  coast  just  before  daylight,  but  the 
southern  land-breeze  rarely  extends  beyond  five  miles. 

It  may  be  remarked  that  strong  winds  and  gales  rarely  veer  suddenly  from  one 
quarter  of  the  compass  to  another  directly  opposite  without  an  intervening 
calm. 

N.W.  winds  seldom  veer  by  the  North  and  East  to  S.E.,  although  they  often 
change,  by  degrees,  to  S.W.  after  moderating ;  so  the  S.W.  winds  rarely  veer  by 
the  West  and  North  to  S.E.  and  East,  but  may  occasionally  change  by  the  South 
to  S.E.  and  East. 

As  regards  the  River  and  its  Estuary,  the  prevailing  winds,  during  the 
navigable  season,  blow  either  up  or  down, — changing  their  direction  with  the 
course  of  the  chains  of  high  land  on  either  side  of  the  great  vaUey  of  the 
St.  Lawrence ;  thus,  a  S.E.  wind  in  the  Gulf  becomes  E.S.E.  between  the  island 
of  Anticosti  and  the  south  coast,  changing  to  E.N.E.  above  Point  de  Monts,  and 
to  N.E.  above  Green  Island.  Along  the  southern  bank  of  the  river  the  westerly 
winds  are  affected  in  the  same  manner, — the  W.S.W.  wind  at  Bic  Island 
becoming  W.N.W.  and  N.W.  in  proceeding  towards  Cape  Gaspe,  where  it  may 
be  found  blowing  from  the  N.N.W.  In  almost  all  cases  the  easterly  winds  are 
cold,  wet,  and  foggy ;  but  the  westerly  are  dry  and  accompanied  by  fine  sunny 
weather.  These  winds  may  not  unfrequently  be  found  blowing  strong  for  three 
or  four  days  in  succession. 

On  the  whole,  however,  the  weather  of  the  Gulf  and  Estuary  may  be  said  to  be 
uncertain.  Although  in  common  seasohs,  very  heavy  gales  do  not  occur  from 
May  to  October,  close-reefed  topsail  breezes  are  frequent  enough ;  and  again,  the 
same  period  in  other  years  may  be  characterized  as  decidedly  stormy — ^when 
strong  gales,  veering  rapidly,  follow  in  quick  succession. 

In  the  navigation  of  the  Gulf  and  River  St.  Lawrence,  fog  which  is  most 
prevalent  in  the  early  part  of  summer,  is  far  more  dangerous  than  ice,  and  hence 
the  constant  use  of  the  deep-sea  lead  is  necessary.  The  fogs  which  rarely  fiul  to 
accompany  an  easterly  gale,  extend  high  into  the  atmosphere  but  they  are 
generally  not  so  dense  as  those  that  occur  during  a  calm,  or  even  in  very  light 
winds ;  the  calm  weather  fogs,  however,  do  not  always  attain  a  great  elevation, 
hence,  objects  which  cannot  be  seen  from  the  deck  may  then  be  visible  from  the 
mast-head.  Winds  between  South  and  West  may  also  frequently  bring  fog  in 
the  eastern  .part  of  the  Gulf  while  the  weather  is  clear  above  Anticosti.  In 
October  and  November,  the  fog  and  rain  of  the  easterly  gales  are  replaced  by 
thickly-fidling  snow. 

o.  Canada. — The  prevalent  winds  are  S.W.  from  May  to  September ;  and 
N.E.  from  October  to  May.  From  December  to  April  the  weather  is  generally 
fine  but  cold  ;  and  N.W.  winds,  when  they  occur,  are  very  cold. 
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lO.  lAbrador  and  Bodaon's  Bay. — On  the  coast  of  Labrador,  East  and 
S.E.  winds  are  preyalent  from  Jnne  to  October ;  Nortb  and  N. W.  from  October 
to  May. 


CHAPTER   XI. 

WIND  AND  WEATHER  IN  THE  ARCTIC  REGIONS. 

1.  Northward  of  the  parallel  of  60"  N.  and  thence  within  that  portion  of  the 
Frigid  Zone  which  has  been  traversed  by  whalemen  and  by  our  Arctic  explorers, 
no  regular  succession  of  winds  has  been  observed.  The  ice-bound  and  snow-clad 
masses  of  land,  at  no  great  distance  apart,  exert  a  varying  but  powerful  influence 
on  the  currents  of  air  according  to  the  season.  Northerly  winds,  however,  are  the 
most  prevalent  and  regular ;  but  as  regards  the  winds  with  easting  or  westing — 
sometimes  one  will  largely  predominate,  sometimes  the  other — while  occasionaUy 
they  may  be  pretty  equally  distributed  throughout  the  year. 

All  the  winds  of  this  region  are  accompanied  by  snow,  except  during  Jnne, 
July  and  August,  when  it  is  less  frequent  than  during  the  other  portions  of  the 
year ;  but  though  the  weather  is  generally  fine  and  tolerably  mild  during  those 
three  months  with  southerly  winds,  yet  snow  not  unfrequently  falls — ^and  rain 
occasibnally, — while  fog  is  their  general  attendant. 

The  coldest  winds  are  those  from  the  North  and  N.E. ;  and  in  June  and 
July,  winds  between  South  and  West  are  often  accompanied  with  squally,  bad 
weather. 

During  all  seasons  of  the  year,  the  electrical  phenomena  of  thunder  and 
lightning  are  rare,  but  always  the  precursors  of  bad  weather ;  rotatory  gales  have 
been  experienced  in  those  regions ;  and  continued  gales  from  the  southward  and 
eastward,  as  well  as  from  the  northward  and  westward.  The  Aurora  Borealis  in 
all  its  grandeur  is  of  frequent  occurrence  from  October  to  March  (both  inclusive), 
but  is  seldom,  if  ever,  vissible  in  a  perfectly  clear  atmosphere.  Lastly,  while 
fogs  are  more  or  less  frequent  throughout  the  year,  there  are  portions  of  the 
Arctic  Regions  where  a  dense  and  continued  mist  is  much  more  common  than  in 
other  parts  of  these  cold  and  cheerless  seas  and  lands. 

2.  At  Nova  Zembla,  from  September  to  May,  the  winds  blow  from  the 
northward  almost  without  interruption, — ^whilst  from  May  to  September  they  are 
generally  more  from  the  westward. 

•.    At  SpiTZBBnaBN,  during  the  early  part  of  the  year,  the  winds  blow  from 

the  southward, — and  during  the  remainder  of  the  year  from  the  northward. 

Winds  from  the  N.E.  and  S.E.  generally  bring  the  greatest  amount  of  snow. 

I  2 
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4.  On  the  coast  of  Greeniand,  from  May  to  July,  the  weather  is  fine  and  the 
winds  changeable,  but  not  unfrequently  strong  from  the  S.S.W.  The  unnd 
remains  Tariable  until  September.  Storms  are  rare  and  of  short  duration,  but 
very  violent  squalls  occasionally  come  from  the  southward.  The  coldest  winds 
are  from  the  N.E.     Rain  does  not  often  fall. 

6.  In  Davis  Strait  and  Hudson's  Bay,  from  October  to  June,  the  prevailing 
winds  are  from  North  to  N.W.; — and  from  June  to  October,  from  S.E.  to  East. 
Strong  northerly  winds,  with  squally,  dirty  weather,  are  not  uncommon  in  spring 
and  autumn. 

6.  The  following  abstracts  derived  from  the  observations  of  several  of  our 
celebrated  Arctic  explorers  will  give  a  tolerably  accurate  idea  of  the  winds  and 
climate  of  the  Arctic  Regions. 

A  series  of  observations  made  by  Parry'^  extends  uninterruptedly  from  July 
1819  to  September  1820,  principally  between  Lat.  74°  and  75**  N.,  on  the  S.E. 
side  of  Melville  Island.  The  number  of  days  (for  a  year)  on  which  the  winds 
blew  from  the  diflferent  points  is  as  follows :— North  110 ;  N.N.W.  61i  ;  N.W. 
81;  W.N.W.  4;  West  83;  W.S.W.  8* ;  S.W.  13;  S.S.W.  8;  South  17; 
S.S.E.  Si;  S.E.  18;  E.S.E.  9;  East  19;  N.E.  6;  N.N.E.  8i;  variable  24; 
calm  11  days. 

An  analysis  of  these  observations  shows  that  from  April  to  September  (both 
inclusive)  there  were — winds  with  northing  for  89^  days ;  with  southing  84  : — 
with  xcesting  65  ;  with  easting  88^. 

From  October  to  March  (both  inclusive)  there  were — winds  with  iwrthing  for 
119  days ;  with  southing  24  : — ^with  iresting  71^  ;  with  easting  24. 

The  mean  temperature  of  the  year  was  +  1**'8  (Fahr.) ;  niaximum  (in  July) 
+  60° ;  minimum  (in  February) — 50°. 

The  7)iean  pressure  was  29*87  in. ;  maximum  (in  July)  81*01  in. ;  minifnum 
(in  March)  29-00  in. 

7.  Another  set  of  observations  made  by  Parry  on  his  third  voyage  to  discover 
the  N.W.  passage  extends  from  June  1824  to  September  1825  :  on  this  occasion 
the  winter  quarters  were  established  at  Port  Bowen,  in  Prince  Regent  Inlet,  Lat. 
78°  18'  N.,  Long.  88°  54'  W.,  and  the  observations  were  made  chiefly  at  that 
place.  For  a  year,  the  winds  blew  as  follows : — North  87  days ;  N.W.  54  ; 
West  29;  S.W.  17i;  South  17;  S.E.  89;  East  134;  N.E.  28;  variable  18; 
calm  1}. 

A  further  analysis  of  the  foregoing  winds  shows  that  from  April  to  September 
(both  inclusive)  there  were — ydnds  with  northing  for  65  days ;  with  aouthint^ 
46 ; — with  easting  79 ;  with  westing  68. 

From  October  to  March  (both  inclusive)  there  were — ^wiuds  with  northing  for 
49  days  ;  with  southiivj  27  : — ^with  easting  118 ;  with  westing  37. 


•  The  late  Sir  Edwaed  Parhy. 
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The  large  preponderance  of  East  winds  on  that  occasion  is  very  remarkable  i-^ 
from  October  1824  to  Jnne  1826  (a  period  of  nine  months)  it  blew  on  the  average, 
15  days  in  each  month  from  that  point  of  the  compass. 

8.  In  1827  Parry  started  on  another  Arctic  cruise — to  reach  the  North  Pole 
by  means  of  boats  and  sledges  from  Spitzbergen :  on  that  voyage,  daring  the 
months  of  May,  Jnne,  July  and  August,  between  Lat.  70 '  and  82**  40'  N. ,  the  winds 
appear  to  have  been  distributed  as  follows: — ^North  16  days;  N.W.  18;  West 
14^ ;  S.W.  lOi  ;  South  6i  ;  S.E.  13 ;  East  18;  N.E.  15;  variable  4J;  calms  18. 

•.  From  a  meteorological  register  kept  by  Capt.  (now  Admiral)  Kellet,  from 
September  1852  to  March  1853 — the  station  being  Dealy  Island  on  the  S.E. 
coast  of  Melville  Island,  near  Lat.  75**  N.,  Long.  109°  W. — the  wind  observations 
show  that  it  blew  from  the  North  113  days ;  N.W.  25;  West  12;  S.W.  8; 
South  4;  S.E.  15;  East  20;  N.E.  15;  Cahns  188  hours=8  days  nearly. 

Thus  it  appears  that  on  this  occasion  there  were  winds  with  north'uuj  on  159 
days ;  with  toutfUng  88 : — with  ea$iitig  59 ;  with  weating  57. 

The  mean  temperature  of  the  six  months  (October  to  March)  was — 20°  Fahr ; 
maximum  (in  October)+0°-8  ;  minimum  (in  January) — 35°-7. 

In  1858, — in  June  it  rained  on  5  days, — July  11  days, — and  in  August  6  days : 
15  hours  heavy  rain ;  76  hours,  moderate ;  and  6  hours,  fine  rain  (drizzle). 

lo.  Captain  (now  Sir  Robert)  Maclure  in  1851 — 1853  found  the  prevailing 
winds  N.E.  along  the  American  shore  of  the  Polar  sea ;  and  during  his  two 
winters  detention  in  Mercy  Bay,  Baring  Island  (Lat.  74°  N.,  Long.  118°  W.), 
he  found  S.S.W.  winds  invariably  bring  the  greatest  cold. 

1 1  Lastly,  attention  must  be  called  to  the  Arctic  Register'^  of  Captain  (now 
Sir  Francis  Leopold)  M'Cuntock,  who  with  his  companions  Commander  Hobson, 
and  Captain  Allen  Young  (of  the  Merchant  Service),  in  the  little  screw  steamer 
FoXy  spent  two  winters  in  the  Polar  Seas,  and  was  fortunate  enough  to  recover 
the  only  written  documents  relating  to  the  expedition  of  Sir  John  Franklin,  in 
the  Erebus  and  Terror. 

Daring  the  first  winter  (1857 — 1858)  the  Fox  was  hopelessly  beset,  and  from 
Angust  to  April  drifted  with  the  ice  in  Baffin's  Bay  and  Davis  Stbait,  from  Lat. 
75*^  N.,  Long.  62**  W.  to  Lat.  64°  N.,  Long.  59''  W.—thus,  more  than  1200 
miles  were  traversed  in  a  varying  irregular  track,  during  eight  months  of  absolute 
helplessness.  During  this  season  the  windsf  with  northing  blew  for  164  days ; 
with  southing,  for  74  ;  with  easting,  for  77  ;  with  westing,  for  161 ;  with  2  days 
of  calm. 


♦  Meteorological  Papers  published  by  the  Board  of  Trade,  No.  IV. — sec  also  •*  Voyage  of 
the  Fox  m  the  Arctic  Seas." 

i  Corrected  for  variation  of  the  compass—their  magnetic  direction  only  is  given  in  the 
Begiater. 
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It  may  be  farther  noticed,  that  the  mean  direction  of  the  wind  for  124  days 
was  N.W.  i  N.  (trae),  a  fact  to  which  Captain  M'Cuntook  adyerts,  in  his  narra- 
tive communicated  to  the  Royal  Geographical  Society,  in  the  foUowing  terms: — 

"  From  all  that  I  was  able  to  observe  during  oar  drift  down  the  middle  of  Davis 
Strait,  the  movement  of  the  ice  was  almost  entirely  due  to  the  wind  and  not  to 
carrent.  We  did  not  notice  any  indication  of  an  nnder^cnrrent  to  the  north :  on 
the  contrary,  large  icebergs  which  wonld  have  been  inflnenced  by  it,  drifted  in 
oar  company,  from  Lat.  76^°  N."  And  he  continnes — **  Throaghont  the  winter, 
long  cracks  or  lanes  of  water  were  formed  at  spring  tides,  and  oftentimes  dosed 
with  sufficient  force  to  crash  ap  their  edges  into  long  ranges  of  hammocks  several 
feet  high.  Fortunately  oar  little  vessel  was  never  exposed  to  this  ice  action, 
although  it  sometimes  took  place  within  fifty  yards  of  our  position.  During  the 
autumn  and  early  spring,  about  seventy  seals  were  shot  in  the  water  spaces, 
affording  a  good  supply  of  food  for  our  dogs,  and  oil  for  our  lamps.  It  was  not 
until  the  25th  April,  1858,  by  which  time  we  had  drifted  down  to  Lat.  68^''  N. 
that  we  were  able  to  escape  out  of  the  ice,  under  circumstances  which  will  long 
be  remembered  by  all  on  board.  A  heavy  south-easterly  gale  rolled  in  such  an 
ocean  swell,  that  it  broke  up  all  the  ice,  and  threw  the  masses  into  violent 
commotion,  dashing  them  one  against  another,  and  against  the  ship  in  a  terrific 
manner.  We  owed  our  escape,  under  Providence,  to  the  peculiar  wedge-formed 
bow  and  steam-power  of  our  obedient  little  vessel." 

As  regards  the  weather  during  the  242  days  of  imprisonment  in  the  drifting 
ice,  it  is  recorded  that  it  was  misty  on  88  days,  foggy  on  5,  squally  on  4 ;  rain 
occurred  on  three  days,  snow  on  40  and  snow  drift  on  82. 

The  temperature  of  the  eight  months  was,  m^mmum-f  (August  27th)  d?** : 
minimum  (January  29th) — 46**. 

The  pressure  was — maximnm  (January  80th)  80*94  inches ;  minimum  (March 
11th)  28-72  inches. 

Among  the  many  remarkable  meteorological  phenomena  noticed  during  this 
expedition  the  foUowing'f'  by  Capt.  Allen  Youno  is  particularly  interesting : — 

''Dec.  28th. — ^During  Divine  Service  yesterday,  the  wind  increased,  and 
towards  the  afternoon  we  had  a  gale  from  the  north-westward,  attended  with  an 
unusual  rise  of  temperature ;  to-day  the  gale  continues,  with  a  warm  wind  from 
the  N.N.W. 

The  Danish  settlers  at  Uppemavik,  in  North  Greenland,  are  at  times  startled 
by  a  similar  sudden  rise  of  temperature.  During  the  depth  of  winter,  when  all 
nature  has  been  long  frozen,  and  the  sound  of  fiJling  water  almost  forgotten,  rain 
win  fall  in  torrents ;  and  as  rain  in  such  a  climate  is  attended  with  every  discom- 
fort, this  is  looked  upon  as  a  most  unwelcome  phenomenon.  It  is  called  the 
Warm  South-east  Wind.  Now,  if  the  Greenlanders  at  Uppemavik  are  astonished 
at  a  warm  S.£.  wind,  how  much  rather  must  the  seaman,  frozen  up  in  the  pack. 


*  '*Ck>nihiU  Magazine     No.  1,— January  1860,^p.  104. 
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be  astonished  at  a  warm  N.W.  wind.  Tarions  theories  haye  been  started  to 
account  for  this  phenomenon  ;  but  it  appears  most  probable  that  a  rotatory  gale 
passes  over  the  place,  and  that  the  rise  in  temperature  is  due  to  the  direction 
from  which  the  whole  fnass  of  air  may  come,  viz.  from  the  southward,  and  not  to 
the  direction  of  wind  at  the  time." 

The  second  season  (1858 — 1859)  the  Fox  was  in  winter  quarters  at  Port 
Kennedy  (Lat.  72°  N.,  Long.  94**  10'  W.),  when  the  winds  were  as  follows  : — 
North  2  days;  N.N.W.  9;  N.W.  102;  W.N.W.  28;  West  29;  W.S.W.  6; 
S.W.  5 ;  S.S.W.  2 ;  South  1 ;  S.8.E.  2 ;  S.E.  1 ;  E.S.E.  2 ;  East  1 ;  E.N.E. 
88 ;  N.E.  48 ;  N.N.E.  8 ;  variable  2 ;  cahns  40.  From  these  observations,  it 
seems  that — 

From  October  to  March  (both  inclusive)  there  were — winds  with  northing  for 
186  days ;  with  southing  6 ;  with  xcesting  106 ;  with  eastifig  49. 

From  April  to  July  (both  inclusive)  there  were — ^winds  with  northing  for  89 
days ;  with  southing  11 ;  with  westing  69 ;  with  easting  46. 

Or,  by  a  frurther  analysis,  from  October  to  March,  winds  between  North  and 
West  prevailed  for  108  days ;  between  North  and  East  for  46  days.  From  March 
to  July  winds  between  North  and  West  were  prevalent  far  67  days ;  between 
North  and  East  for  89  days. 

The  mean  temperature  for  the  ten  months  at  Port  Kennedy,  was — V'l ; 
maximum  (July  29th) +  55**;  minimum  (Jan.  and  Feb.) — 48**. 

The  mean  pressure  was  80' 18  in. ;  maximum  (April  12th)  81*27  in. ;  minimum 
(July  10th)  28-97  in. 

From  the  weather  record  at  Port  Kennedy,  it  appears  that  it  was  misty  on  1 07 
days,  foggy  on  2,  and  squally  on  9 ;  rain  occurred  on  2  days  (in  June),  snow  on 
44,  and  snow  drift  on  62. 


CHAPTER  XII. 

THE  BRITISH  ISLES  AND  NEIGHBOURING  SEAS. 

1.  The  preceding  chapters  (HI.  to  XI.)  give,  in  detail,  fiill  particulars 
respecting  the  uind  and  tceather  the  Navigator  may  expect  to  encounter,  at  all 
seasons  of  the  year,  on  any  part  of  the  North  Atlantic ;  and  it  remains  to  draw 
his  attention  to  the  vast  stores  of  accurate  information  which  have  been  accumu- 
lated, within  recent  years,  respecting  the  Meteorology  of  the  British  islands  and 
the  surrounding  seas,  and  how  far  they  may  be  applicable  to  the  services  of 
Navigation. 

2.  The  OvMBWIeli  Oteervattons. — DiBECTlONB  AND  Pbbssube  of  the  Wind: — 
Observations  relatmg  to  the  Direction  and  Pressure  of  the  Wind,  extending  over 
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20  years — from  1841  to  1860 — have  been  ably  discuBsed  by  J.  Glaishbb,  Esq., 
F.R.S.,  in  the  Proceedings  of  the  British  Meteorological  Society,  of  which  the 
following  is  a  summary : — 

1.     The  average  number  of  days  of  wind  in  a  year  with  mean  direction — 
North  was  40*7  days. 


N.E. 

47-6     „ 

East 

22-6     „ 

S.E. 

19-9     „ 

South 

84-2    „ 

S.W. 

1040     „ 

West 

88-8    „ 

N.W. 

24-1     „ 

Calm 

88-7     „ 

865  days. 


Or,  reducing  the  numbers  to  the  four  cardinal  points,  we  find  that  for 
20  years : — 

The  average  number  from  North,  as  found  from  N.  and  its  compounds,  is 

76-6  days. 
The  average  number  from  South,  as  found  from  S.  and  its  compounds,  is 

96*0  days. 
The  average  number  from  East,  as  found  from  E.  and  its  compounds,  is 

66*6  days. 
The  average  number  from  West,  as  found  from  W.  and  its  compounds,  is 
1020. 
And  these,  together  with  88*7  calms,  make  up  the  entire  year. 
2.     And  if  we  take  the  difference  between  these  numbers  and  those  of  each 
year,  we  shaU  determine  the  departure  in  every  year  from  the  average  direction 
of  each  wind,  and  these  values  are  shown  to  be  as  follows : — 

Th.  N.E.  ™d  .^wj  j»  ^^  z  IIS ;  !t  S  Zl 


TheE.  ™i.™.i»«i(Sjjj^SilJI;iT»S!. 


■n.  S.E.  *d  «„w(.*  Jjj: »  ^l  {- «  £J|J; 


*  The  figures  in  brackets  give  the  nnmber  of  days  each  wind  was  in  defeet  ( —  )  or  in 
excess  (  +  )  of  the  average  as  shoim  in  par.  1,  above ;  thus,  in  1857  the  N.  wind  was  in  defeet 
20  days— the  difference  between  41  and  21  so  in  1849  it  was  in  excess  18  days— the  difference 
between  59  and  41. 
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The    S.    wind    nmnberedHS  Jays  in  1848;  j- 16  daysj. 
168  days  in  1848  ;  (+  21  days). 

The  S.W.  wind  numberedj,??  f^^^  P  J»S '  tff  W' 
1128  days  m  1868 ;  (+  24  days). 

8.  As  regards  the  distribution  of  the  winds  in  the  several  months  it 
appears  that — 

The  N.  wind  is  least  prevalent  in  December. 

•     „  most  prevalent  in  May. 

The  N.E.  wind  is  least  prevalent  in  December. 

,»  most  prevalent  in  May. 

The   £.  wind  is   least  prevalent  in  January. 

,»  most  prevalent  in  April. 

The  S.E.  wind  is  least  prevalent  in  Jnly. 

„  most  prevalent  in  March. 

The   S.   wind  is  least  prevalent  in  September  and  Jnne. 

„  most  prevalent  in  January. 

The  S.W.  wind  is  least  prevalent  in  ApriL 

99  most  prevalent  in  July  and  August. 

The  W.  wind  is  least  prevalent  in  May  and  November. 

„  most  prevalent  in  October. 

The  N.W.  wind  is  least  prevalait  in  May. 

9f  most  prevalent  in  March. 

Calm    days    are    least  frequent  in  April. 

„  most  frequent  in  September. 

The  S.W.  wind  is  the  most  prevalent  wind  in  every  month  on  the  average  of 
years :  in  January,  June,  July  and  August,  it  averages  one-third  of  each  of  these 
months,  and  nearly  one-third  in  October  :  in  April  its  mean  continuance  is  nearly 
one-fiflh  of  the  month:  and  in  all  the  remaining  months  its  duration  is  something 
more  or  less  than  one-fourth. 

•.  The  foUowing  exhibits  the  extreme  pressure  of  the  wind  in  pounds  on  the 
square  foot,  for  all  the  strong  winds  in  every  month  during  the  twenty  years  in 
which  the  pressure  has  reached  five  pounds  on  the  square  foot : — 


PresBnres  yaiying 
from 

1641.  JantiBry   5  to  10  lbs.  S.W. 

Febnuffy .  /. .     5  to  14  lbs.  E.N.E. 

March 5  to   9  Iba.  S.S.W. 

September  . .     6  to    7  lbs.  S.W. 
October    ....     5  to    7  lbs.  W.S.W. 
November    .      5  to  94  lbs.  S.S.W. 


Pressnres  varying 
from 
1842.   January   ....     6  to  18  lbs.  S.W. 
Febmaiy  ....     6  to    9  lbs.  S.W. 

March 6  to  21  lbs.  S.W. 

September  ..  10  to  12  lbs.  S.W. 
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Pressnres  varying 
from 

1843.  January   ....  7  to  25  lbs.  W.S.W. 
Febraary ....  6  to  21  lbs.  N.E. 

March 6  to    9  lbs.  E.N.E. 

April    5  to  13  IbB.  W.S.W. 

June    6  to    7  lbs.  S.W. 

October    ....  5  to    8  lbs.  S.W. 

November    . .  6  to  12  lbs.  S.W. 

December    . .  6  to    7  lbs.  S. 

1844.  January    5  to  12  lbs.  N.W. 

February  ....  6  to  12  lbs.  S.W. 

March 6  to  17  lbs.  W. 

May 6  to    9  lbs.  N. 

June    6  to    8  lb.  S.W. 

July 6  to  10  lbs.  W. 

August 6  to  10  lbs.  S.W. 

October    6  to    8  lbs,  S.W. 

November    . .  5  to    7  lbs.  E. 

1845.  January   ....  6  to  13  lbs.  W.N.W. 
„     ,               f  6  to  10  lbs.  N.E. 

^^^^ t  6  to  10  lbs.  S.W. 

April    6  to  12  lbs.  W. 

May 5  to  10  lbs.  N. 

July 6  to    9  lbs.  W.S.W. 

August 6  to    7  lbs.  W.S.W. 

September  . .  5  to    8  lbs.  S.S.W. 

1846.  January   ....  5  to  12  lbs.  S.W. 

February 6  to    7  lbs.  W.S.W. 

March 5  to  11  lbs.  S.W. 

April    6  to  11  lbs.  W.S.W. 

July 6  to   9  lbs.  S.W. 

October    5  to    8  lbs.  S.W. 

November    ..  6  to  10  lbs  S.S.W. 


1847. 


January  ... 
February . . . 

April    

May 

September  . 
October  . . . 
November  . 
December 


1848.   January 
February 
March 
April 
May.. 
June . . 
July.. 
August     . 
October    . 
November 
December 


6  to  12  lbs.  S.S.W. 

5  to  18  lbs.  W.S.W. 

6  to  15  lbs.  W.S.W. 
5  to  8  lbs.  S.S.W. 
5  to  12  lbs.  W.S.W. 

5  to    81bs.  S. 

6  to  6  lbs.  S.S.W. 
5  to  13  lbs.  S.S.W. 


1849.  January 
February 
March  .. 
April  .. 
May  .... 
October 
December 


5  to    6  lbs 

11  to  13  lbs. 

5  to    8  lbs, 

5  to    6  lbs. 

6  to    7  lbs. 
11  to  13  lbs. 

6  to    9  lbs. 

5  to    8  lbs. 
8  to  10  lbs. 

7  to    9  lbs. 

6  to  12  lbs. 


N.E. 
S.W. 
S.W. 
S.W. 
S.W. 
S.W. 
S.W. 
S.S.W. 

s. 

S.W. 
S.W. 


9  to  16  lbs.  W. 
8  to  22  lbs.  S.W. 

5  to    8  lbs.  S.W. 

6  to  8  lbs.  S.W. 
6  to  13  lbs.  S.W. 
8  to  16  lbs.  S.W. 
6  to  14  lbs.  S.W. 


Pressures  varying 
from 

1850.  January  ....  5  to    7  lbs.  S.W. 
February    ...  5  to  25  lbs.  S.W. 

March 6  to    6  lbs.  N.N.W. 

April     6  to  15  lbs.  S.W. 

May 5  to    6  lbs.  N.E. 

June     5to    8  lbs.  S.W. 

July 5  to    6  lbs,  N. 

August 6  to    7  lbs.  S.W. 

September  .  5  to    6  lbs.  S.W. 

October    ....  7  to  16  lbs.  W. 

November    . .  6  to  19  lbs.  S.W. 

December    . .  6  to  10  lbs.  S.W. 

1851.  Januaxy   ....  5  to  10  lbs.  S.W. 
February    ...  5  to    8  lbs.  S.W. 

March 5  to  10  lbs.  S.W. 

April    5  to    61bs.  N. 

May 6  to    8  lbs.  W.S.W. 

June     5  to    8lbs.  S.W. 

August 5  to  11  lbs.  S.W. 

November    . .  6  to   6  lbs.  N. 

December    . .  5  to    9  lbs.  S.S.W. 

1852.  January 6  to  16  lbs.  S.W. 

February  ....  6  to  10  lbs.  W.S.W. 

April     5  to    9  lbs.  £. 

May 5  to  10  lbs.  S.W. 

June 5  to    7  lbs.  S.S.E. 

August 5  to  16  lbs.  S. 

September  . .  5  to    7  lbs.  S.W. 

October      ...  6  to  10  lbs.  S.W. 

November    . .  5  to  12  lbs.  S.W. 

December    . .  6  to  24  lbs.  S.W. 

1853.  January   ....  5  to  12  lbs.  S.W. 

February 6  to  15  lbs.  N. 

March 5  to    6  lbs.  N.W. 

April    5  to    8  lbs.  W. 

May 5  to    6  lbs.  N. 

June     5  to  12  lbs.  S.W. 

July 5  to    6  lbs.  S.W. 

August 5  to  11  lbs.  S. 

September  . .  5  to  13  lbs.  W. 

October    ....  5  to    8  lbs.  S.W. 

November    . .  5  to    6  lbs.  N.W. 


1854.   January  .. 

February  . . 
April    .... 

May 

September 
October    . . 
November 
D«cember 

-1865.  January     .. 
April     .... 

May 

October    . . 
December 

1856.  January  .. 


(  5  to    6  lbs.  N.E. 
\Sio    6  lbs.  S.W. 

5  to  17  lbs.  W. 

6  to    71b8.  N. 

6  to    9  lbs.  S.W. 
,     5  to    7  lbs.  S.W. 
6  to  10  lbs.  W.N.W. 
6  to  12  lbs.  S.W. 
6  to  10  lbs.  W. 

.     5  to  13  lbs.  W. 

5  to  15  lbs.  W.N.W. 

6  to    61b8.  W. 
,     5  to  14  lbs.  W. 

5  to  10  lbs.  W. 

6  to  15  lbs.  S.S.W. 
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PressnreB  Tarying 
from 

1856.  Febmary 5  to  10  lbs.  S.W. 

Mftreh 5  to    6  Ibe.  E.N.E. 

April    5tol01bB.N.E. 

May 6  to  16  IbB.  S.W. 

JuQe 5  to  10  IbB.  S.W. 

Jnly 6  to  10  IbB.  W.N.W. 

November    ..  6  to    7  Iba.  W.N.W. 

December    . .  5  to  11  IbB.  S.W. 

1857.  January   ....  5  to  12  lbs.  S.W. 

March 5  to  18  lbs.  S.W. 

April    5  to    6  lbs.  W. 

July 5to    61bB.  S.W. 

1858.  JaDoary   ....  5  to    6  lbs.  W. 

March 6  to    6  lbs.  W.N.W. 

April    5to    61bB.S.E. 

Jnly 6  to  15  IbB.  S.W. 

September  . .  5  to    9  lbs.  S.W. 

October    ....  5  to  14  lbs.  S.W. 

NoYember    . .  5  to  13  lbs.  N.E. 

December    ..  6  to  16  Ibe.  S.W. 


PressnreB  Taiying 
from 

1859.   January  ....  5  to  18  lbs.  S.W. 

February 8  to  16  lbs.  S.W. 

March 5  to  15  lbs.  S.W. 

April    7  to  18  lbs.  W. 

May 5  to    7  lbs.  N.B. 

July 5  to    8  lbs.  S.W. 

August 6  to    71bs.  W.8.W. 

September  . .  5  to    8  lbs.  S.W. 

October    5  to  18  lbs.  S.W. 

November    . .  5  to  20  lbs.  S.W. 

December    . .  6  to  12  lbs.  S.W. 


1860.   January  ....     5  to  17  lbs.  S.W. 

February 5  to  28  lbs.  W. 

March 6  to  16  lbs.  W. 

A««-i  f  5  to  12  lbs.  N.E. 

^^^    1  5  to  12  lbs.  S.W. 

May 6  to  28  lbs.  W. 

June     5  to  23  lbs.  S.W. 

August 5  to   9  lbs.  S.W. 

October    5  to  10  lbs.  S.W. 

December    ..     6  to  18  lbs.  S.W. 


So  that  in  20  years  the  wind  has  hlown- 
Once  from  the 


W.       w 

ith  a  pressnra  of  28  lbs. 

(Feb.  1860.) 

S.W. 

26  lbs. 

(Feb.  1850.) 

W.S.W. 

„            26  lbs. 

(Jan.  1886.) 

s.s.w. 

24  lbs. 

(Nov.  1841.) 

N.E. 

21  lbs. 

(Feb.  1848.) 

8. 

16  lbs. 

(Ang.  1862.) 

W.N.W. 

16  lbs. 

(April  1866.) 

N, 

16  lbs. 

(Feb.  1868.) 

E.N.E. 

14  lbs. 

(Feb.  1841.) 

N.W. 

12  lbs. 

(Jan.  1844.) 

E. 

9  lbs. 

(April  1862.) 

S.S.E. 

7  lbs. 

(June  1862.) 

N.N.W. 

6  lbs. 

(Mareh  1860.) 

S.E. 

6  lbs. 

(April  1868.) 

and  there  were  no  pressores  to  51hs.  from  either  of  the  two  remaining  points,  viz. 
N.N.E.  andE.S.E. 


The  pressure  of  the  wind  neTer  reaehed  51b8. 


m — 


January 0  years  out  of  20 

Februaiy 4  years  out  of  20 

March    4  years  out  of  20 

April 8  years  out  of  20 

May  6  years  out  of  20 

June 11  years  out  of  20 


Jnly  10  years  out  of  20 

August 11  years  out  of  20 

September 10  years  out  of  20 

October 5  years  out  of  20 

NoTember 6  years  out  of  20 

December 7  years  out  of  20 


January,  therefore,  is  dletingnished  as  the  only  month  daring  those  20  years 
in  which  the  pressure  of  the  wind  has  always  exceeded  51bs. ;  the  next  in  order  of 
frequency  of  strong  winds  or  gales  hare  been  February,  March  and  April;  then 
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May  and  the  last  three  months  of  the  year,  which  four  months  are  of  nearly  equal 
frequency.  The  remaining  months,  viz.  June,  July,  August  and  September,  are 
distinguished  by  being  the  m6st  free  from  strong  winds,  and  to  a  very  nearly 
equal  degree. 

From  the  preceding  it  would  seem  that  the  months  free  from  strong  winds 
have  been,  one  February  and  March  in  5  years  ;  one  April  in  6  J  years ;  one  May, 
October,  November  and  December  in  8  years ;  one  June,  July,  August  and 
September  in  2  years. 

Also  in  some  years,  as  in  1841,  1842,  1843, 1846,  1849,  1855,  1856,  1857, 
no  pressure  has  reached  51bs.  for  several  months  together,  whilst  in  other  years, 
as  in  1848,  1858,  and  1859,  this  pressure  has  been  exceeded  in  every  month  but 
one,  and  in  1850  in  every  month  without  exception.  A  marked  difference  seems 
to  have  taken  place  between  the  year  1848  and  1858  in  the  frequency  of  strong 
winds,  both  from  the  preceding  and  following  years.  The  year  1860,  the  last  of 
the  series,  is  distinguished  by  the  heaviest  pressure  in  the  20  years,  viz.  281bs. 
in  the  month  of  February  ;  and  this  year  is  no  less  remarkable  for  pressures  of 
281bs.  in  both  May  and  June,  whilst  in  those  months  the  extreme  pressure  is 
usually  very  much  less. 

The  maximum  pressure  of  each  year,  and  month  of  occurrence,  was  as 
follows : — 

In  the  year —  In  the  year — 

1841  was  24  lbs  in  November.  I  1851  was  1 1  lbs.  in  Angnst. 

1842  was  21  lbs.  in  March.  1852  was  24  lbs.  in  December. 

1843  was  25  lbs.  in  January.  i 

1868  was  15  lbs.  in  Febmary. 

1844  was  17  lbs.  in  March.  1854  was  17  lbs.  in  February. 

1845  was  13  lbs.  in  January.  1855  was  15  lbs.  in  April. 
184C  was  12  IbB.  in  January.                  |                1856  was  16  lbs.  in  May. 

1847  was  18  lbs.  in  February.  |  1857  was  13  lbs.  in  March. 

1848  was  IB  lbs.  in  Feb.  and  June.  1858  was  16  lbs.  in  December. 


1849  was  22  lbs.  in  February. 

1850  was  25  lbs.  in  February. 


1859  was  20  lbs.  in  November. 

1860  was  28  lbs.  in  February. 


It  is  also  to  be  noted  that  the  Hght  pressures,  with  the  exception  of  the  year 
1851,  are  in  groups ;  as  in  the  years  1844  to  1848  the  maximum  pressures  are 
between  181bs.  and  181bs. ;  and,  again,  in  the  years  1858  to  1858  the  greatest 
pressures  are  between  181bs.  and  171bs. ;  whilst  in  the  years  1841  to  1848  they 
are  from  211bs.  to  251b8. ;  in  1849  to  1852  (with  the  remarkable  exception  of  the 
year  1851)  they  are  221bs.  to  251bs. ;  and  in  the  last  two  years  201bs.  and  281bs. 


4.    9k^vp^' — Observations  have  been  taken  during  15  years  near  Dieppe,'!' 
*  By  M.  N£LL  i>E  Bbbaute. 
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from  which  the  mean  yearly  continuance  of  the  different  winds  appears  to  be  as 
follows : 

North,  8G  days.  N.E.,  41  days. 

East,    28   „  S.E.,  81   „ 

South,  87   „  S.W.,  98  „ 

West,  48   „  N.W.,52   „ 
Calms  5  days. 

From  these  observations  it  further  results  that  winds  between  S.  and  W. 
prevail  for  186  days ;  between  N.  and  W.  for  94  ;  between  N.  and  E.  for  71  ;  and 
between  S.  and  E.  for  61. 

Again,  arranging  them  according  to  their  frequency  in  the  different  months : — 

Winds  between  N.  and  E.  are  most  prevalent  in  May  and  June. 

„  „  least  prevalent  in  October  and  November. 

Winds  between  S.  and  £.  are  most  prevalent  in  December  and  January. 
„  ,,  least  prevalent  in  June  and  July. 

Winds  between  S.  and  W.  are  most  prevalent  in  November  and  December. 
,,  ,,  least  prevalent  in  May  and  June. 

Winds  between  N.  and  W.  are  most  prevalent  in  July  and  August. 

,,  ,,  least  prevalent  in  October  and  December. 

Th.  9.E.  ^  .»w  j5»S^i:l|f,;  [-^'^,t?l 

The  N.w.  ™d  ..„i.™. !?» s;:  s  jis ;  It  ^  ^,t 


6.  iis«ter. — From  a  series  of  observations,  extending  over  many  years,  made 
at  ExETEB,t  it  appears  that  the  average  annual  frequency  of  each  wind  is  as 
follows,— North,  828  days  ;  N.E.  42-8  days;  East  297  days;  S.E.  41-4  days; 

•  Showing  the  defect  ( — )  or  excess  ( + )  of  each  wind  in  the  several  years  as  on  p.  120. 
+  "  The  Climate  of  Sonth  Devon,"  by  Thob.  Shaptbr,  M.D. 
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South  41-4  days;  S.W.  44-8  days;  West  78-7  days  ;  N.W.  67-8  days.  Thus 
the  winds  that  more  particularly  prevail  are  the  West  and  N.W. ;  the  easterly 
wind,  with  its  variations  from  the  north  and  south,  being  the  least  frequent. 

It  has  also  been  noticed  that  the  East  and  S.E.  winds  prevail  chiefly  during 
May,  July  and  October ;  the  West  and  N.W.  winds  in  June,  November,  February, 
December  and  May, — ^no  winds  blowing  in  any  month  so  constantly  as  these  do 
in  the  month  of  June  ;  in  September,  South  and  S.W.  winds  prevail ;  and  North 
and  N.E.  winds  in  January. 

January,  the  mean  temperature  of  which  is  Sd^'S  is  on  the  average,  the  coldest 
month  of  the  year  ;  from  this  month  the  temperature  progressively  increases  until 
July,  when  the  mean  monthly  maximum  of  62''*  6  is  attained ; — and  the  mean  of 
the  year  is  60'''7.  The  temperature  of  the  air  is,  however,  much  modifled  by  the 
prevailing  wind ;  taking  the  average  of  the  whole  year  the  South  and  S.W.  winds 
are  attended  by  the  highest  temperature  (58°-6)  ;  and  the  North  and  N.E.  winds 
by  the  lowest  (48°*8) ;  this  is  not,  however,  maintained  during  every  portion  of 
the  year ;  in  fact,  the  temperature,  not  only  of  these,  but  of  all  the  winds,  varies 
absolutely,  as  well  as  relatively  during  the  several  months  ;  the  East  and  S.E. 
winds,  for  instance,  are  accompanied  by  a  temperature  higher  than  any  other 
wind  in  May,  but  in  February  by  nearly  the  lowest ;  and  the  North  and  N.E. 
winds  which  have  been  referred  to  as  being  on  the  yearly  average  the  coldest,  are 
during  the  month  of  June  warmer  even  than  the  South  and  S.W.  winds ; — ^in 
&ct  they  are  the  coldest  of  all  winds  in  winter,  and  the  warmest  in  summer. 

The  tendency  of  the  air  is  for  the  most  part  gentle  and  breezy  from  May  to 
November  ;  in  December  it  moves  with  greater  force  and  so  continues  through 
the  several  months  to  April.  The  storms  of  notable  and  peculiar  violence  in 
recent  years  have  come  from  the  westward,  preceded  to  within  one  or  two  days 
by  winds  blowing  from  the  northern  points  of  the  compass ;  usually  these  storms 
are  accompanied  by  heavy  rains,  thunder  and  lightning,  and  a  slight  elevation 
of  temperature. 


6.    xdTdxpooi. — Observations  conducted  at  the  Liverpool  Observatory  under 

the  superintendence  of  Mb.  Habtnttp  show,  that  not  only  are  Westerly  winds 

the  most  prevalent,  but  their  velocity  is  also  much  greater  than  those  from  any 

other  direction,  while  those  from  N.E.-ward  have  the  slowest  rate ;  for  example — 

North  winds  have  an  hourly  rate  of  7*8  miles. 


N.N.E. 

6-2 

N.E. 

6-6 

E.N.E. 

7-8 

East. 

110 

E.S.E. 

9-6 

S.E. 

f» 

11-6 
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S.S.E. 

1         I 

9 

11*4  miles 

South 

n 

t9 

10-8    „ 

S.S.W. 

9 

9 

11-8     „ 

S.W. 

f 

9 

16-7    „ 

W.S.W. 

t 

9 

15-6     „ 

West. 

f                  i 

9 

18-9    „ 

W.N.W. 

1                  ] 

9 

19-0    „ 

N.W. 

> 

9 

17-4     „ 

N.N.W. 

9 

9 

12-7     „ 

The  season  also,  as  might  be  expected,  has  an  influence  on  the  velocity  of  the 
air  currents  ; — ^thus,  in  Winter  the  mean  rate  is  15*6  miles  per  hour  ;  in  Spring 
12*1  miles;  in  Summer  11*8  miles;  and  in  Autumn  11*5  miles  per  hour. 
Again,  the  winds  are  generaUj  stronger  during  the  day  than  during  the  night ; — 
thus,  at  midnight,  the  rate  has  been  found  to  be  11*2  miles  per  hour ;  at  6  a.m. 
11*8  miles ;  at  9  a.m.  12*9  miles ;  at  noon  15*2  miles  ;  at  8  p.m.  14*6  miles  ; 
at  6  P.M.  12*7  miles  ;  and  at  9  p.m.  11*6  miles  per  hour. 


7.  Orkneys.* — The  direction  of  the  wind  has  been  noted  every  morning  and 
evening  for  88  years  (1827-1859)  from  which  it  appears  that  the 

N.  wind,  has  a  mean  yearly  continuance  of  85*9  days. 

N.E. 

E. 

S.E. 

S. 

S.W. 

w. 

N.W. 

Variable,  or  Calm 

The  West  wind  used  to  be  considered  the  most  prevalent  wind  in  Orkney,  but 
it  appears  not  to  have  been  so  for  the  period  noted.  It  blew,  during  the  88  years, 
from  the  West,  S.W.,  South,  and  S.E.  on  7194  days ;  while  from  the  opposite 
points  (East,  N.E.,  North,  and  N.W.)  it  blew  little  more  than  half  that  time,  or 
4154  days.  The  West  wind  indeed  prevails  more  than  that  from  any  other 
cardinal  point ;  but  the  S.E.  wind  prevails  above  it,  for  to  do  it  equal  justice  with, 
the  West,  there  must  be  added  to  it  286  days  of  E.S.E.  which  were  given  to  the 
East,  and  250  days  of  S.S.E.  which  were  given  to  the  South, — thus,  there  were 
2612  days  of  S.E.  wind  against  2280  days  of  West— or  882  days  during  the  88 
years  in  &vour  of  the  S.E. 
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17-5 

9 

88-8 

9 

64-4 
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48-8 
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9 

87-7 
67-6 

Im 

99 

9 

89-2 
21-4 

•  Meteorological  Papers  published  by  the  Board  of  Trade — ^No.  Y. : — "  The  Climate  of 
Orkney,"  by  the  Bet.  Chasles  Cloubtok,  of  Sandwich.  The  Manse  of  Sandwich  is  two 
miles  from  the  sea  shore  and  100  feet  above  its  leyel. 
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There  seems,  however,  to  be  a  group  of  years  when  the  S.E.  is  in  excess,  and 
then  a  groap  when  the  West  predominates — 

1st  ten  years  (1827-1886)  S.E.,  685  days ;  W.  649  days. 
2nd  ten  years  (1887-1846)  S.E.,  794      „   ;  W.  550     „ 
8rd  ten  years  (1847-1856)  S.E.,  446      „   ;  W.  810     „ 
thus,  in  the  first  decade  the  S.E.  wind  exceeds  the  West  very  little ;  in  the  second 
decade  the  excess  is    considerable;   bat  in  the  third  decade  the  West  wind 
not  only  seems  to  prevail,  bat  the  restoration  of  the  intermediate  points  to  the 
S.E.  still  leaves  it  in  the  minority. 

The  distribation  of  the  different  winds  according  to  their  maxima  and 
minima  in  the  different  years  was  as  follows  : — 

mu     XT         J  I.      J    f   18  days  in  1846  ;  (—  18  days).* 

The  N.  wind  nombered  |   g^  ^^J^  ^  ^Qgg ;  J^  ^q  ^^^j^ 

The  E.  Wind  namberedfjggl^;^^^^^ 
TheS.E.windnamberedj?g,^g^^^^^^^ 
The   S.   wind  numbered  {  ??  J^ys  in  1834 
TheS.W.windnambered(JJ3^J-;^\l^^^^ 

The  W.  wind  numbered  j   tJ7^daj8Tnl854 

rri.  XT  w     •  J        1,     ^    f   IQ  days  in  1848  ;  (—  21  days). 
TheN.W.wmdnumbered  |   57  dajs  in  1827  and  1829 ;  (+18  days). 

Variables  or  Calms  numbered  j  ^J  ^^l  ^  HH  [  j"  ^  Jjy^j; 

Temperature: — The  thermometrical  observations  extend  over  88  years  (1827 
to  1859).  The  mean  temperature  of  the  winter  months  (Jan.,  Feb.,  March)  is 
89'**02 ;  of  the  spring  months  (April,  May,  June)  47° -99 ;  of  the  summer  months 
(July,  Aug.,  Sept.)  64**-24  ;  of  the  autumn  months  (Oct,  Nov.,  Dec.)  48''-70  ; 
making  the  mean  annual  temperature  46°- 24.  The  difference  between  the  mean 
temperature  of  February,  which  is  the  coldest  month  (88''*25),  and  that  of  July, 
which  is  the  warmest  month  (55''*14),  is  only  about  17"" ;  during  the  88  years  the 
mean  temperature  of  any  month  never  feU  so  low  as  freezing  point,  except  in 
February  1888  and  February  1856,  when  it  was  respectively  dV'Sl  and  dl'*-64 ; 
and  it  never  rose  so  high  as  60"",  except  in  July  and  August  1852,  when  it  was 
61°-86  and  60**-64.  The  thermometer  was  once  observed  as  low  as  14i**  (March 
16th,  1845),  and  once  as  high  as  75''  (June  5th,  1846). 


(—  28  days), 
(+  27  days). 

(—  89  days). 
(+  86  days). 

(—  28  days). 
(+  28  days). 

(—  24  days). 
(+  81  days). 

(—  27  days), 
(-f  89  days). 


Showing  the  defect  ( — )  or  excess  ( + )  of  each  wind  in  the  several  years,  as  on  i\  120. 


THE  BRITISH  ISLES,  &o.  129 

That  the  Atlantic  moderates  the  extremes,  and  that  it  elevates  the  temperature 
of  winter  more  than  it  depresses  that  of  summer  will  be  evident,  when  we  consider 
that  in  1857,  when  observations  were  first  regnlarly  noted,  the  Atlantic  was 
about  6"*  warmer  than  the  mean  temperature  of  the  air  in  January  and  February, 
and  continued  warmer  for  seven  months,  being  nearly  equal  in  April  and  August, 
and  colder  only  in  May,  June  and  July,  when  the  difference  .did  not  amount  to  2"* 
at  an  average.  In  1858  these  differences  were  still  more  strongly  marked,  the 
mean  temperature  of  the  Atlantic  being  49''*66  or  8'''46  above  that  of  the  air, 
which  it  exceeded  during  ten  months,  and  only  fell  below  it  during  June  and 
August.  This  explains  also,  how  there  is  never  frost  and  snow  with  West  wind, 
and  how,  if  the  wind  change  to  the  West  during  frost,  the  thermometer  speedily 
rises  to  40''  and  upwards,  because  we  have  never  yet  found  the  Atlantic  to  be 
colder  than  48^ 

Another  pecubarity  of  the  Orkney  climate  is  the  way  in  which  the  temperature 
is  distributed  among  the  months ;  but  this  only  becomes  apparent  from  the  result 
of  a  long  series  of  observations. 

In  Britain  generally,  and  particularly  in  the  inland  parts,  the  greatest  heat 
occurs  about  the  middle  of  July,  and  the  greatest  cold  about  the  middle  of 
January,  and  the  months  equidistant  from  these  are  most  nearly  of  equal  tempe- 
rature, as  February  and  December.  In  Orkney,  however,  February  is  the 
coldest  month,  though  only  0-25  colder  than  January,  and  August  is  only  a 
decimal  of  a  degree  colder  than  July,  viz.  0**'6.  Indeed,  in  the  course  of  these 
88  years  January  has  been  colder  than  February  16  years,  and  August  has  been 
hotter  than  July  14  years,  so  that  January  and  February  may  be  considered 
equally  cold,  and  July  and  August  equally  warm,  and  the  months  equidistant 
from  them  on  each  side  will  be  found  to  correspond  most  in  temperature,  as 
March  and  December,  and  again  June  and  September.  These  facts  are  undoubted, 
and  meteorologists  agree  in  ascribing  this  retardation  of  the  period  of  extreme 
heat  and  cold  to  the  influence  of  the  surrounding  ocean,  which  is  neither  so 
quickly  heated  in  summer,  nor  cooled  in  winter,  as  the  sur&ce  of  the  land. 

Calling  attention  to  the  mean  temperature  of  the  sea  for  the  year  (1857)  which 
was  49°'6,  or  2'*-2  above  that  of  the  air  and  the  soil,  and  nearly  8°  above  that  of 
the  best  springs — and  that  it  was  even  above  the  mean  temperature  of  any  year 
yet  recorded,  and  a  little  above  the  mean  temperature  of  the  sea  around  the  coast 
of  Scotknd— Mb.  Cloxjston  thinks,  that  on  the  whole,  there  is  strong  proof  that 
the  Gulf  Stream  reaches  the  shores  of  Orkney,  or,  at  least,  some  stream  from  a 
warmer  latitude,  by  whatever  name  it  may  be  called,  raises  the  temperature 
of  the  sea  beyond  what  it  could  be  raised  by  the  power  of  the  sun  in  Orkney,  and 
higher  than  it  raises  that  of  the  air,  the  soil,  or  the  springs.  Without  such  a 
stream,  we  are  not  aware  that  the  mean  temperature  of  the  sea  in  other  places 
exceeds  that  of  all  other  things  showing  the  mean  temperature  of  the  localities. 
As  this  stream  carries  to  Orkney,  along  with  its  increased  temperature,  productions 
of  the  West  Indies,  the  gulf  weed,  bottles  thrown  overboard  on  the  passage 


180  THE  BRITISH  ISLES,  &c. 

between  Britain  and  America,  &c.,  we  think  its  origin  proved  and  know  no  other 
satisfactory  explanation  of  all  the  phenomena. 

Pressure; — Barometrical  observations  extend  over  21  years  (1889  to  1869)- ' 
The  mean  pressure  of  the  winter  months  is  29*688  in. ;  of  the  spring  months 
29*846  in. ;  of  the  summer  months  29*810  in. ;  of  the  autumn  months  29*698  in. ; 
making  the  mean  annual  pressure  ^r  the  year  29*761  in. ;  which  corrected  to  82" 
and  reduced  to  the  sea  level  becomes  29*886  in ;  this  does  not  differ  materially 
from  the  mean  of  60  places  published  by  the  Scottish  Meteorological  Society. 
The  barometer  generally  attains  its  greatest  height  in  May  (29*879  in.),  and 
gradually  descends  on  each  side,  the  only  exception  being  September,  when  it 
takes  a  rise  upward,  probably  indicating  the  period  known  in  Orkney  as  the 
^<  little  summer^'.  On  the  24th  January  1840,  the  mercury  was  as  low  as 
27;69  in.,  and  on  the  1st  February  1841  as  high  as  80*76  in. — ^giving  a  range 
during  the  21  years  of  8*07  in. 

Bain: — From  19  years  observation  (1841-1869)  the  average  annual  quantity 
of  rain  is  86*96  inches.  The  month  of  May  has  the  least  rain  as  well  as  the 
highest  barometer ;  and  the  previous  months,  embracing  the  previous  December, 
have  more  rain  the  more  they  precede  it :  again,  the  quantity  gradually  increases 
in  the  succeeding  months  till  October  which  is  decidedly  the  wettest.  The 
nnmber  of  days  on  which  rain  fells  is  large ;  212  in  1866 ;  198  in  1857  ;  and 
288  in  1869. 

The  Aurora  Borealis  is  sometimes  very  brilliant  in  Orkney.  Waterspouts  are 
very  rare. 

8.  8ii«tiai&dXsUmds:* — During  February  and  March  •  winds  from  the 
Northward  and  Eastward  prevail,  when  the  weather,  though  cold,  is  more  settled 
than  when  the  winds  come  from  between  the  South  and  West,  which  always  in 
winter  bring  heavy  rain.  Fogs  are  common  in  April,  May  and  June,  with 
moderate  weather.  Towards  the  end  of  August  rain  sets  in,  the  weather 
becomes  broken  and  the  end  of  summer  is  indicated,  although  that  season  at 
times  continues  throughout  September.  The  autumnal  period  is  always  very 
uncertain,  and  heavy  gales  from  N.W.  and  West  frequently  occur  in  September, 
especially  towards  the  end  of  the  month.  October  is  often  fine  and  the  temper- 
ature low,  after  which  during  November,  December  and  January,  gales  of  wind 
from  the  most  opposite  points,  accompanied  by  rain  and  snow,  follow  each  other 
in  rapid  succession. 

Gales  from  the  S.W.,  with  showers,  ofben  continue  in  winter  for  weeks  together, 
backing  to  South  or  S.S.E.,  and  then  returning  to  S.W.,  with  heavy  rain. 
Hard  gales  from  S.E.  are  not  of  frequent  occurrence,  but  give  ample  warning. 
Nearly  all  the  sudden  gales  are  from  N.W.  to  North,  generally  preceded  by  thick 

•  From  the  obBenrationB  of  the  Ber.  Z.  M.  Haioltoh,  of  Bressay,  combined  with  those  of 
Dr.  Eduokdston.  * 
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weather  and  an  unnsnal  high  temperature  for  the  season ;  the  thickness  having 
cleared  away,  a  cakn  morning  exhibits  a  sky  of  a  leaden  eolonred  hne  to  the 
Northward,  when  a  gale  of  extreme  violence  bursts  out  without  any  other  warning, 
and  lasts  from  8  to  12  hours.  Brilliant  Auroras  rising  high  towards  the  zenith 
for  nights  together  are  the  sure  precursors  of  gales  and  continued  bad  weather ; 
while,  on  the  other  hand,  if  they  only  skirt  the  horizon,  they  as  certainly  indicate 
fine  weather. 


O.  Olkanetor  of  Btomia  mffeettiiff  tli«  Britifllk  Zalands  t* — ^It  is  well  known 
that  no  year  passes  in  which  the  British  Islands  are  not  visited  by  storms,  and 
that  they  vary  in  degree  of  force,  from  what  is  usually  called  a  gale,  to  a  hurri- 
cane almost  irresistible  in  violence.  Only  of  late  years,  however^  has  it  been 
supposed,  and  but  recently  proved,  that  nearly  all,  if  not  indeed  the  whole  of 
these  remarkable  tempests,  by  which  such  excessive  iigury  has  been  done,  have 
been  so  much  alike  in  character,  and  have  been  preceded  by  such  similar  warnings, 
as  to  warrant  our  reasoning  inductively  from  their  well-ascertained  facts,  and 
thence  deducing  laws.  Every  one  looks  back  to  some  extraordinary  storms  as 
exceeding  all  others  in  a  lifetime ;  but  a  tempest  that  is  severely  felt  in  one  part 
of  a  country  is  not  always  extensive,  it  is  usually  the  reverse,  more  or  less  limited 
in  area,  varying  in  range,  direction,  and  force.  It  would  be  inexpedient  to  refer 
to  many  of  even  the  most  devastating  tempests ;  therefore,  I  propose  to  allude 
only  to  a  few,  and  glance  but  summarily  over  their  most  marked  features. 

The  first  storm  to  which  I  would  advert  is  that  so  well  and  so  fully  described 
by  De  Fob,  ITOS.f  He  calls  it  <*  the  greatest,  the  longest  in  duration,  the  widest 
in  extent  of  all  the  tempests  and  storms  that  history  gives  any  account  of  since 
the  beginning  of  time."  "  Our  barometers,**  he  continues,  **  informed  us  that 
the  night  would  be  very  tempestuous ;  the  mercury  sank  lower  than  ever  I  had 
observed  it  on  any  occasion  ;**  it  fell  to  28*47.1  This  Storm  b^^an  at  south  and 
veered  through  the  west  towards  the  north,  round  to  the  south,  and  continued 
(chiefly  between  8.W.  and  N.W.)  with  more  or  less  strength,  for  a  whole  week! 
Very  remarkable  it  is  that  not  only  did  Be  Foe  suppose  this  storm  began  near 
the  southern  coast  of  North. America,  but  that  it  traversed  England,  Denmark, 
and  the  Baltic,  to  lose  itself  in  the  Arctic  regions.  He  recurs  afterwards  to  its 
shifting  from  S.W.  to  N.W.,  and  coming  firom  the  west  Uke  other  storms  in  the 

*  These  remarks  (p.p.  181 — 138)  are  from  the  Beport  of  the  Meteoiologieal  Department  of 
the  Board  of  Trade,  1862,  hy  Admiial  FitzBot. 

f  The  *<  Storm,"  1704.  A  most  striking  ooUeetion  of  the  then  recorded  tempests  in 
England. 

}  In  the  Orkneys,  Mr.  Cloustoh  has  recorded  27'46.  Perhaps  Db  Fob's  mercury  conld 
not  lUl  more  for  want  of  space  in  the  cistern, — a  defect  common  in  the  earlier  barometers, 
and  not  unknown  now,  occasionally. 

K  2 
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south  of  Englandy  bnt  does  not  advert  to  any  corresponding  north-easterlj  wind, 
nor  bad  he  evidently  any  idea  of  a  rotatory  or  circulating  atmospheric  current. 
Probably,  accounts  £rom  the  north  of  England  were  less  inquired  for  then :  it  is 
noted,  however,  that  the  north  of  England  escaped  the  violence  of  that  stomr, 
which  seems  to  have  been  one  of  a  succession  of  cyclones. 

I  will  not  take  more  from  Db  Foe,  but  may  venture  to  say  that  his  graphic 
accounts  of  many  storms,  and  the  more  comprehensive  views  of  Dabcfisb,  are  well 
worth  the  notice  of  all  meteorologists.  To  them  and  to  Franklin,  Oafper, 
HoBSBUBOH,  Rebfield,  Rsid,  Piddinoton,  and  Dove,  besides  other  and  more 
scientific  authorities,  seamen  may  well  be  grateful  for  their  works  on  storms ;  the 
facts  and  inferences  compiled  by  them  having  been  demonstrated  to  be  generally 
true — and  invaluable. 

Among  other  storms,  two  alone  will  probably  suffice  as  types.  The  Eoytil 
Charter  gale,  so  remarkable  in  its  features,  and  so  complete  in  its  illustrations,  I 
may  say,  from  the  &ct  of  its  having  been  noted  at  so  many  parts  of  our  coast, 
and  because  the  storm  passed  over  the  middle  of  the  country,  is  one  of  the  very 
best  to  examine  which  has  occurred  for  some  length  of  time.  It  occurred  on  the 
25th  and  26th  of  October  1859.  The  lowest  barometer,  and  a  corresponding  or 
simultaneous  central  luUy  prevailed  over  areas  of  from  10  to  20  miles  across 
successively.  But  at  the  time  that  this  comparative  lull  existed,  there  were 
violent  winds  around  the  central  space,  (by  some  called  a  vortex,  but  which  can 
hardly  be  thus  appropriaUly  termed,  because  there  was  no  central  disturbance), 
while  there  were  only  variable  winds  or  calms  in  the  middle  of  the  area.  The 
wind  attained  a  maximum  velocity  of  from  60  to  100  miles  an  hour  at  a  distance 
of  20  to  50  miles  from  the  middle  of  this  comparatively  quiet  space,  and  in 
successive  spiral  eddyings  seemed  to  cross  England  towards  the  N.E.,  the  wind 
blowing  from  all  points  of  the  compass  consecutively  around  the  lull ;  so  that 
while  at  Anglesea  the  storm  came  from  the  N.N.E.,  in  the  Irish  Channel  it 
was  northerly,  and  on  the  east  coast  of  Ireland  it  was  from  the  N.W. ;  in  the 
Straits  of  Dover  it  was%rom  the  S.W. ;  and  on  the  east  coast  it  was  easterly — 
at  the  same  minute. 

Thus  there  was  an  apparent  circulation,  or  cyclonic  commotion  passing  north- 
wards from  the  25th  to  the  27th,  being  two  complete  days  from  its  first  appearance 
in  the  channel ;  while  outside  of  this  circuit  the  wind  became  le^s  and  less 
violent ;  and  it  is  very  remarkable  that,  even  so  near  as  on  the  west  coast  of 
Ireknd,  there  was  fine  weather,  with  light  winds,  while  in  the  Bristol  channel  it 
blew  a  northerly  and  westerly  gale.  At  Galway  and  at  Lxmeriek,  on  that  occasion, 
there  were  light  winds  only,  while  over  England  the  wind  was  passing  in  a 
tempest,  blowing  from  all  points  of  the  compass  in  irregular  succession  around  a 
central  variable  area.  As  it  is  the  norih-^umt  half  (from  N.E.  to  S.W.,  true), 
which  seems  to  be  principally  influenced  by  the  cold,  dry,  heavy,  and  positively 
electrified  polar  current ;  and  the  south-east  half  of  the  cyclone  that  apparently 
shows  effects  of  tropical  air, — (irarm,  mowt^  Ught^  and  neyoHifely^  or  leu  eentibly 
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dsetrified),  places  over  which  one  half  of  a  cyclone  passes,  are  affected  differentlj 
from  others  over  which  the  other  part  of  the  yery  same  atmospheric  eddy  passes, 
the  eddy  itself  being  caused  by  the  meeting  of  very  extensive  bodies  of  atmosphere 
moving  in  nearly,  bnt  not  exactly  opposite,  directions,  one  of  which  gradually 
overpowers,  or  combines  with  the  other. 

On  the  polar  side  of  a  cyclone,  continnaUy  snpplied  from  that  side,  the  sensible 
effects  are  chilling,  drying  up,  and  clearing  the  air — ^with  a  rising  barometer  and 
foiling  thermometer;  while  on  the  tropical, or  equatorial  side,  overpowering 
quantities  of  warm,  moist  air,  rushing  from  comparatively  inexhaustible  supplies, 
push  towards  the  north-east  as  long  as  their  impetus  lasts,  and  are  successively 
chilled,  dried,  and  intermingled  with  the  conflicting  polar  currents. 

Another  storm  that  occuired  a  few  days  after  was  similar  in  its  nature,  though 
it  came  from  a  slightly  different  direction.  This  one  was  on  the  1st  and  2nd 
of  November,  and  its  character  was  in  most  respects  like  that  just  mentioned. 
Its  centre  came  more  from  the  westward,  passed  across  the  north  of  Ireland, 
the  Isle  of  Man,  and  the  north  of  England ;  then  went  over  the  North  Sea 
towards  Denmark. 

The  general  effect  of  these  storms  was  felt  unequally  on  our  islands,  and  less 
inland  than  on  the  coasts.  Lord  Wbottbslet  has  shown,  by  the  anemometer 
at  his  observatory  in  Staffordshire,  that  wind  is.  diminished  or  checked  by  its 
passage  over  land.  The  mountain  ranges  of  Wales  and  Scotland,  rising  from 
2000  to  4000  feet  above  the  ocean  level,  must  have  great  power  to  alter  ike 
direction,  and  probably  the  velocity  of  wind  independently  of  alterations  caused 
by  changes  of  temperature. 

Very  remarkable  were  the  similarities  of  the  storms  of  the  1st  and  2nd  of 
November, — ^the  25th  and  26th  of  October, — ^the  series  of  storms  investigated  by 
Dr.  Llotd  during  ten  years, — ^and  the  observations  of  Mr.  WnxuM  Stevenson 
in  Berwickshire.  There  is  no  discrepancy  between  ilie  results  of  ten  years* 
investigation  published  by  Dr.  Llotd  in  **  Transactions  of  the  Royal  Irish 
Academy,"  the  three  years*  inquiries  published  by  Mr.  W.  Stevenson,  and  other 
investigations  which  have  been  brought  together  during  the  last  few  years.  They 
all  tell  the  same  story.  Goalee  from  the  South  and  West  are  followed  by 
dangerous  storms  from  the  North  and  East ;  and  those  from  the  North  and  East 
do  most  damage  en  our  coasts.  By  tracing  the  facts  it  is  shown  that  storms 
which  come  from  the  West  and  South  come  on  gradually ;  but  that  those  from 
the  North  and  East  be^  suddenly,  and  often  with  extraordinary  force.  The 
barometer,  with  these  north-eastern  storms,  does  not  give  direct  warning  upon 
this  coast,  because  it  an^es  higher  than  with  the  wind  from  the  opposite  quarter. 
But  though  the  barometer  does  not  give  much  indication  of  a  north-east  storm, 
the  thermometer  does ;  and  the  known  average  temperature  of  every  morning  in 
the  year  affords  the  means  (from  the  temperature  being  muioh  above  or  below  the 
average  of  the  time  of  the  year)  of  knowing,  by  comparisons,  whether  the  wind 
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will  be  northerly  or  southerly  (thanks  to  Mr.  Glaishbb's  dednetiona  from  more 
than  eighty  years'  Greenwich  observations).'!' 

For  a  few  days  before  the  <<  Royal  Charter  Gale'*  came  on,  the  thermometer 
was  exceedingly  low  in  most  parts  of  the  country :  there  were  northerly  winds  in 
some  places,  with  a  good  deal  of  snow,  with  low  barometers.  There  had  been  a 
great  deal  of  exceedingly  dry  and  hot  weather  preyionsly,  which  made  the  sadden 
change  to  nnosnally  cold  weather,  with  snow,  more  remarkable  (for  the  season). 
In  the  north  of  Ireland,  especially,  at  that  time,  thermometers  were  yery  low  (on 
the  22nd  and  28rd  of  October).  Many  days  preceding  the  storm  an  extraordinary 
clearness  in  the  atmosphere  was  noticed  in  the  north  of  Ireland — ^the  mountains 
of  Scotland  were  neyer  seen  more  prominently  than  they  were  in  the  few  days 
preceding  those  on  which  it  took  place.  The  summer  had  been  remarkable  for 
its  warmth ;  it  was  exceedingly  dry  and  hot.  All  over  the  world,  not  only  in  the 
Arctic  but  in  the  Antartic  regions,  in  Australia,  South  America,  in  the  West 
Indies,  Bermuda,  and  elsewhere,  auroras  and  meteors  had  been  usually  prevalent, 
and  they  were  more  remarkable  in  their  features  and  appearances  than  had  been 
noticed  for  many  years.  There  were  also  extraordinary  disturbances  of  the 
currents  along  the  telegraphic  wires,  (above  ground  and  submarine)  and  these 
disturbances  were  followed  within  a  few  days  by  great  commotions  in  the  atmos- 
phere, and  by  some  remarkable  change  of  weather. 

Instances  of  singular  exceptions  to  the  force  of  these  particular  storms 
occurred.  At  some  places  there  was  little  or  no  wind ;  the  barometer  fell  much, 
but  there  was  no  storm ;  the  wind  apparently  circulating  around  those  districts 
did  not  affect  them,  while  at  other  places,  only  a  few  miles  off,  the  tempest  was 
tremendous. 

A  very  remarkable  storm  was  carefully  traced,  and  its  description  published, 
by  Mb.  Bowbll,  of  Oxford.  This  blast  occurred  near  Calne^  in  Wiltshire,  cutting 
through  fields  and  high  trees.  It  actually  lifted  an  empty  waggon /rom  the  road 
over  a  hedge^  into  the  next  field !  The  violence  of  the  wind  was  confined  to  a 
limited  line.  The  downward  and  onward  pressure  of  the  wind  was  so  great,  in 
that  place,  that  it  acquired  such  elasticity  as  to  lift  opposing  weights  and  cany 
them  on.  I  have  known  wind  lift  a  boat  into  the  air  and  shake  it  to  pieces ; 
and  we  have  all  heard  of  houses  being  unroofed ;  of  great  trees  being  torn  up  or 
broken  by  the  force  of  the  wind ;  but  this  is  the  first  well  authenticated  instance, 
it  may  be  presumed,  of  a  heavy  waggon  being  lifted  up  and  hurled  over  a  hedge. 

An  extract  from  Mb.  Stevenson's  paper  will  probably  be  useful.  His 
explanation  of  the  interference  of  following  or  consecutive  cyclones  is  frequently 
corroborated  by  practical  observations,  and  deserves  study : — 

«I  propose  to  state,  as  concisely  as  possible,  some  of  the  more  important 
general  conclusions  regarding  stcums,  to  which  I  have  been  led  by  long-continued 
observations,  made  in  the  Merse  o£  Berwickshire,  compared  with  observations 

*  Beeidei  eleotrioal  indioationB, 
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made  in  other  localities ;  and  then  to  offer  a  few  practical  snggestions  which  have 
occurred  to  me  while  reflecting  upon  the  snhject. 

"  The  storms  which  pass  over  the  British  Isles  are  found  generally  to  act  in 
strict  accordance  with  the  cyclonic  theory.  In  many  cases,  however,  this 
accordance  is  not  so  ohvious,  and  the  phenomena  hecome  highly  complicated. 
This  is  a  result  which  often  happens  when  two  or  more  cyclones  interfere — an 
event  of  very  frequent  occurrence.  When  interferences  of  this  description  take 
pkce  we  have  squalls,  calms  (often  accompanied  hy  heavy  rains),  thunder  storms, 
great  variations  in  the  direction  and  force  of  the  wind,  and  much  irregularity  in 
the  harometrie  oscillations.  These  complex  results  are,  however,  completely 
ezplicahle  hy  the  cyclonic  theory,  as  I  have  tested  in  several  instances.  A  very 
beautiful  and  striking  example  of  a  compound  cyclonic  disturbance  of  the 
atmosphere,  at  this  place,  was  investigated  by  me  in  September  1840,  and  found 
to  be  due  to  the  interference  of  three  storms,  in  the  manner  shown  in  the 
subjoined  diagram : — 


'*  The  dotted  line  and  the  dates  show  the  progress  of  the  storms  over  this 
locality,  and  the  curved  arrows  the  vertical  or  cyclonic  movement,  from  right  to 
left,  which  is  found  to  hold  with  regard  to  the  storms  of  the  northern  hemisphere. 
A  glance  will  suffice  to  indicate  the  nature  of  the  meteorological  changes  which 
might  be  expected  to  occur  at  any  point  upon  the  dotted  line,  or  on  parallel  lines, 
during  the  passage  of  the  storms  in  question.  The  complicated  veerings  of  the 
wind,  the  risings  and  fallings  of  the  barometer,  the  calms,  irregular  gusts  and 
occasional  heavy  showers,  which  prevailed  for  about  a  week,  while  this  system  of 
cyclones  passed  over  this  locality,  (^peared  at  first  quite  anomalous :  and  it  was 
with  no  small  pleasuse  that  I  found  the  varied  phenomena  exphuned  in  the  most 
satisfactory  manner,  and  agreeing  beautifully  with  the  received  laws  of  storms,  on 
the  hypothesis  of  a  combination  similar  to  that  shown  in  the  diagram.*' 
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"  Another  strikiag  instance  of  cyclonic  interference  was  presented  by  a  storm 
which  passed  over  the  North  of  Ireland  on  the  19th  November  1850,  and  reached 
this  place  early  on  the  following  morning.  On  the  18th  November,  abont  noon, 
a  storm  commenced  here  from  S.E.,  and  continued  till  the  afternoon  of  the  19th, 
at  which  time  the  wind  had  veered  to  S.W.,  showing  that  the  centre  of  this  storm 
had  passed  to  northward.  The  completion  of  the  veering  of  the  wind  was 
prevented  by  the  arrival  of  the  other  storm  above  referred  to,  and  the  wind  backed 
to  S.E.  A  very  great  quantity  of  rain  fell  during  the  night  and  next  day,  the 
wind  veering  by  N.E.  and  N.  to  N.N.W.  The  centre  of  this  storm  must  there- 
fore have  passed  to  southward  of  this  locality.  The  21st  was  fine,  wind  light 
from  S.W." 

A  third  example  of  the  interference  referred  to,  was  exhibited  by  a  series  of 
storms  which  passed  over  Britain  in  a  direction  nearly  N.W.  to  S.E., 
between  the  18th  and  27th  of  February,  1858.  The  first  commenced  on 
the  18th,  and  had  completed  its  course  by  mid-day  of  the  21st,  the  veering  of 
the  wind  having  been  confined  to  points  between  W.N.W.  and  N.N.E.,  and  the 
centre  having  passed  to  eastward.  On  the  evening  of  the  21st,  symptoms  of 
a  second  storm  began  to  appear.  This  one  also  moved  in  the  same  direction,  its 
centre  likewise  passing  to  eastward.  Its  course  was  regular  until  the  forenoon 
of  the  24th,  when  it  was  interfered  with  by  a  third  storm  of  quite  the  same 
character  as  the  two  preceding,  but  more  nearly  central  here.  The  barometer 
fell  until  9  p.m.,  when  it  attained  its  lowest  point,  the  wind  being  from  S.W. 
At  twelve  p.m.  the  wind  had  veered  to  N.,  and  the  barometer  had  risen  *05. 
The  wind  continued  northerly,  with  a  rising  barometer,  till  about  8  p.m.  of  the 
next  day,  when  the  wind  was  backed  to  S.W.  by  a  fourth  storm  coming  over  in 
the  same  direction.  This  one  was  nearly  central  here,  and  caused  a  great 
depression  of  the  barometer.  The  26th  was  very  stormy,  wind  N.N.E.  This, 
the  last  of  the  series,  was  permitted  to  complete  its  course  with  regularity,  and  by 
three  p.m.  of  the  27th  the  atmosphere  had  become  settled.  During  the  passage 
of  these  storms,  heavy  snow  and  hail  squalls,  with  high  winds,  occasionally 
interrupted  by  calms,  were  very  prevalent.*' 

**  Numerous  other  instances  of  cyclonic  interference  might  be  cited,  but  those 
now  given  will,  it  is  hoped,  be  sufficient  to  serve  as  examples  of  their  general 
character.  It  not  unfrequently  happens  that  a  series  of  cyclones  follow  hard  upon 
each  other  for  several  weeks,  the  preceding  members  of  the  series  being  often 
overtaken  and  interfered  with  by  those  succeediug.  It  is,  however,  important  to 
remark,  that  amidst  all  the  complexity  necessarily  occasioned  by  such  combi- 
nations— the  greater  and  more  violent  storms,  and  particularly  that  portion  of 
them  which  is  most  dangerous  and  destructive,  exhibit  almost  invariably  the 
simple  cyclonic  character.  It  is  thus  with  the  <' Law  of  Storms"  as  with  the 
"Law  of  Gravitation ; "  the  grand  results  of  both  are  exceedingly  simple,  but  the 
minor  details  become  more  and  more  complicated  in  proportion  to  their 
minuteness.*' 
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"  The  direction  of  the  progressive  viotion  of  the  storms  which  pass  over  Britain 
is  most  frequently  from  ahont  S.W.  to  N.E.,  bat  occasionally  from  other  points, 
including  it  would  appear  all  points  from  S.E.  round  by  S.  and  W.  to  N.  They 
seem  very  rarely  to  come  over  from  any  point  between  N.  (round  by  E.)  and  S.E. 
About  ten  years  ago,  I  was  led  to  form  the  opinion,  that  the  direction  of  the 
progressive  motion  of  any  stonn  coincides  vilh  that  of  the  vpper  current  of  the 
atmosphere  prevailing  at  the  time,  at  the  ordinary  altitude  of  cirri  cloud.  Since 
then,  I  have  met  with  no  instance  adverse  to  this  view,  but  on  the  contrary,  many 
highly  confirmatory  of  it.  The  point  cannot,  however,  be  considered  as 
determined  until  placed  beyond  doubt  by  the  concurrent  testimony  of  other 
observers,  and  I  would  beg  to  impress  upon  meteorologists  the  importance  of 
giving  the  subject  their  close  attention.  It  is  obviously  of  very  great  consequence 
that  this  point  should  be  ascertained,  since  if  found  to  hold  universally  or  even 
generally  true,  the  movements  of  cirri  clouds,  at  the  time  when  a  cyclone  is 
approaching  or  passing  over,  would  be  of  great  utility  in  indicating  the  direction 
of  its  progressive  motion,  which  being  known,  a  little  attention  to  the  state  of  the 
barometer  and  the  wind,  will  suffice  to  enable  an  observer  to  predicate,  with 
confidence,  general  characters  or  elements  of  the  storm,  such  'as  its  probable 
violence,  the  manner  in  which  the  veering  will  take  place,  and  the  point  from 
which  the  wind  will  blow  with  the  greatest  force.     ***** 

**  Our  heaviest  storms  generally  have  a  progressive  motion  from  S.W.  to  N.E. 
and  the  most  frequent  track  of  their  centres,  is  a  line  passing  in  that  direction 
across  the  North  of  Ireland,  and  the  South  of  Scotland.  A  great  number  of  these 
storms  are  central  in  the  Merse  of  Berwickshire,  hence  the  barometric  range  is 
greater  in  general  here  than  at  places  situated  to  northward  or  southward.  The 
damage  done  by  such  storms  is  much  greater  at  places  situated  within  the  range 
of  the  Southern  semicircle  of  the  whirl,  at  a  certain  distance  from  the  centre, 
than  at  places  within  the  northern  semicircle,  or  even  in  the  course  of  the  central 
line.  A  remarkable  instance  of  this  was  afforded  by  the  memorable  storm  of 
7th  January,  1889.  The  centre  of  this  storm  passed  in  a  S.W.  to  N.E.  direction, 
by  Belfiist,  Dumfiries,  and  the  Merse.  The  barometer  here  fell  rapidly  with  the 
wind  at  8.E.,  and  rose  with  the  wind  from  the  N.W.,  the  wind  in  passing  through 
the  westerly  points  having  been  comparatively  light.  In  the  southern  semicircle 
of  the  storm,  particularly  at  Dublin,  Liverpool,  &c.,  the  violence  of  the  wind  was 
much  greater  than  at  this  place,  and  was  most  furious  from  S.W.  In  the 
northern  semicircle,  embracmg  the  central  and  northern  districts  of  Scotland,  the 
wind  blew  from  the  easterly  and  northerly  points,  and  caused  comparatively  little 
damage.  The  greater  force  of  the  wind  in  the  southern  semicircle  is  readily 
explained  by  the  consideration,  that  in  it  the  maximum  force  of  the  wind  is 
eomposed  of  the  vortical  force  plus  the  progressive  whereas  in  the  northern  it 
consists  of  the  vortical  minus  the  progressive.  If  we  suppose  the  vortical  or 
rotatory  velocity  of  the  wind,  in  a  storm  such  as  that  referred  to,  to  be  60  miles 
an  hour,  and  the  rate  of  the  progressive  motion  of  the  storm  to  be  ** 
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honr,  the  greatest  velocity  of  the  wind  across  the  central  line,  or  axis,  would  be 
60  miles,  at  certain  points  in  the  northern  semicircle  45  miles  (60 — 15),  and  at 
others  in  the  soathem  semicircle  75  miles  an  hour.'* 

"If  the  views  stated  above,  relative  to  the  motions  of  the  upper  currents  of 
the  atmosphere  at  the  elevation  of  the  cirri  clouds,  be  found  to  be  correct,  they 
may  prove  to  be  of  particular  utility,  in  indicating  at  sea,  or  where  there  are  no 
means  of  comparing  observations,  the  directions  of  the  progressive  motion  of  any 
storm,  and  this  is  a  point  of  essential  importance  to  a  thorough  understanding  of 
its  other  conditions." 


CHAPTER  Xin. 

HURRICANES  OR  CYCLONES. 

1.  Those  violent  storms  which  partake  of  a  double  movement — one  of  rotation 
and  the  other  of  progression — and  which,  originating  within  the  tropics,  generally 
invade  the  extra-tropical  and  temperate  regions  of  the  globe,  are  variously 
known  as  "Revolving  Storms,"  "Hurricanes,"  "Cyclones,"  and  "Typhoons." 

2.  Dove's  Law  of  Gyration  has  been  briefly  noticed  in  chapter  II.  (pp. 
18 — 26) ;  and  it  is  unnecessary  to  repeat  his  observations  here.  The  names 
most  familiar  to  seamen  in  connection  with  Hurricanes  are  those  of  Redfield, 
Reid  and  Piddington,  but  there  are  others  who  in  their  different  works  at 
different  times  have  done  good  service  in  elucidating  the  "Law  of  Stobms;" 
these  are  Capper,  Thom,  Sib  J.  Hebsghel,  Espy,  Meldbum,  FitzRoy,  and 
BntT :  it  is  the  result  of  their  labours  which  it  is  here  proposed  to  bring  to  the 
notice  of  the  navigator  in  connection  with  the  Hurricanes  of  the  North  Atlantic — 
first,  collecting  together  the  well-established  laws  of  rotatory  gales  as  developed 
in  both  hemispheres. 

8.  Bearing  in  mind  the  direction  of  the  rotation  of  the  wind  in  each  hemi- 
sphere— ^viz.,  against  watch  hands  in  the  Northern,  but  with  watch  hands  in  the 
Southern  Hemisphere, — certain  portions  of  the  storm  are  characterized  by  ceiiain 
hurricane  winds; — ^and  dividing  "the  storm  by  diameters  drawn  from  the  northern 
to  the  southern  margin,  and  again  from  the  eastern  to  the  western  margin,  we 
find  that,  in  the  Northern  Hemisphere,  on  the  northern  margin  the  wind  wiU  be 
easterly ;  on  the  eastern  margin,  sovilierly ;  on  the  southern  margin,  westerly ;  and 
on  the  western  margin,  northerly ; — each  portion  of  the  cyclone  possessing  its 
appropriate  wind  {see  plate  Y.  fig.  1). 

The  relation  of  the  winds  to  the  margins  in  the  Southern  Hemisphere  will  be 
ezactiy  the  reverse  of  their  relations  in  the  Northern ; — ^thus,  it  is  the  southern 
margin  of  the  storm,  south  of  the  equator,  that  exhibits  an  easterly;  the  western 
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margin  a  southerly ;  the  northern  margin  a  westerly ;  and  the  eastern  margin  a 
northerly  wind  {see  plate  y.  fig.  2). 

4.  Hence,  each  portion  of  the  hurricane  has  its  appropriate  wind,  and  from 
this  arrangement  results  a  very  simple  Rule  for  detennlning  the  hearing  of  the 
centre  of  the  storm  from  the  ship,  viz. — Look  to  tlie  wind's  eye  and  set  its  bearing 
by  compass y  the  eighth  point  to  the  right  thereof  when  in  the  Northern  Hemi- 
sphere^ — but  to  the  left  of  the  wind's  direction  when  in  the  Southern  Hemisphere — 
wiU  he  the  hearing  of  tlie  storm's  centre. 

Thus,  in  the  Nobthebn  Hemisphere,  from  an  easterly  wind  which  characterizes 
the  northern  margin  of  the  storm,  its  centre  will  hear  south ;  from  a  northerly 
wind  the  centre  will  hear  east ;  from  a  westerly  wind  it  will  hear  north ;  and  from 
a  ^utherly  wind,  west. 

But,  in  the  Southern  Hemisphere,  from  an  easterly  wind,  the  centre  of  the 
fitorm  hears  north ;  from  a  southerly  wind  the  centre  hears  east ;  from  a  westerly 
wind,  south ;  and  from  a  northerly  wind,  west. 

The  ahove  rale  is  perfectly  clear  and  definite,  bat  as  it  is  especially  important 
to  avoid  the  centre  of  the  storm  the  following  Tahle  shows  at  a  glance  its  relative 
bearing  in  each  hemisphere  : — 


In  thb  N.  Hehisphebe. 

In  the  S.  Hehisphebe. 

The  centre  of  the 
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the  Ship. 

If  the  wind  be 
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E.  by  8. 
E.SE. 
S.E.  by  E. 
S.E. 

S.E.  by  8. 
S.8.E. 
S.byE. 
South 
8.  by  W. 
S.S.W. 
S.W.  by  S. 
S.W. 

S.W.  by  W. 
W.S.W. 
W.  by  S. 

N.  by  E 

N.N.E 

N  E  by  N 

E.S.E. 
S.E.  by  E. 
S.E. 

N.N.E 

N.E.  byN.  .'*. 

N  E 

N.E 

N.E.  by  E 

E.N.E.: 

E.  by  N 

N.E.  by  E 

E.N.B 

E.  by  N 

East      

S.E.  by  S. 
S.S.E. 
S.  by  E. 
Sonth 

East     

B.  by  S 

S.  by  W. 
S.S.W. 
S.W.  by  8. 
S.W. 

S.W.  by  W. 
W.S.W. 
W.  by  S. 
West 
W.  by  N. 
W.N.W. 
N.W.  by  W. 
N.W. 

N.W.  by  N. 
N.N.W. 
N.  bv  W. 

E.  byS 

E.8.E 

8.E.byE 

SB    

E.S.E 

S.E.byE 

S.E 

S.E.byS 

8.S.E 

S.  by  £ 

S.E.byS 

S.S.E 

S.byE 

U,    UJ    JJ 

South 

South  

8.  by  W 

S.  by  W 

S.S.W 

S.W.byS 

S.W 

S  W.  by  W 

S.S.W 

S.W.byS 

S.W 

8.W.byW 

W.S.W 

W.  by  S 

W.S.W 

wr  by  s 

West    1     North                       1 

West    

\^  1^  N 

N.  by  E. 

N.N.E. 

N.E.  byN. 

N.E. 

N.E.  by  E. 

E.N.E. 

E.byN. 

W.  by  N 

w!n.w.  .! 

N.W.  by  W 

N.W 

NW  byN 

W.N.W 

N.W.byW 

N.W 

N.W.  byN 

N.N.W 

N  by  W 

N.N.W 

N.  by  W 
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«.  To  those  who  prefer  it,  the  rale  jast  ennnciated  may  be  put  in  another 
form,  not  however  eqaally  clear  to  all, — the  centre  of  a  revolving  storm  bears  eight 
points  from  the  direction  of  the  wind  at  ilie  ship,  reckoned  with  the  apparent  course 
of  the  sun ;  and  in  this  view,  one  role  holds  good  for  both  hemispheres,  for  though 
the  bearings  are  precisely  the  reverse  in  the  one  hemisphere  from  those  in  the 
other,  so  is  the  apparent  motion  of  the  snn  also  reversed,  since  in  the  soathem 
hemisphere  that  luminary  rises  in  the  east,  culminates  in  the  north,  and  sets 
in  the  west. 

Thus,  from  the  direction  of  the  wind  only,  in  a  revolving  storm,  two  very 
important  points  are  made  known, — the  exact  position  of  the  ship  in  the  cyclone, 
and  the  bearing  of  the  storm's  centre  from  the  ship. 

6.  From  the  very  nature  of  whirlwind  storms  the  wind  has  a  rotatory  motion, 
as  it  were,  on  an  axis.  But  the  body  of  the  storm  has.  a  progressive  motion, 
generally  from  the  Eqnator  towards  the  Pole,  at  first  with  westing,  bnt  as  the 
storm  advances  towards  the  Tropics  it  recorves,  and  then  moves  polarwise  with 
easting. 

The  hurricane  is  impelled  to  the  west  in  low  latitudes  because  the  tendency  of 
the  two  currents  of  air  (polar  §nd  equatorial)  is  in  those  regions  to  the  westward 
4dong  the  surface  ;  the  equatorial  current  is  much  less  so,  and  diminishing  until 
actually  altered  to  easterly,  near  the  Tropic,  after  which  its  preserved  equatorial 
rotatory  force  becomes  more  and  more  evident,  while  the  westwardly  tendency  of 
ilie  polar  current  diminishes ;  as  a  consequence,  near  the  Tropic,  the  whirlwind 
ceases  to  move  westward — ^it  recurves — and  then  in  its  polarwise  progression 
moves  towards  the  eastward.  Thus,  in  general  terms,  the  progressive  motion  of 
the  Hurricane  in  the  Nobthebn  Hemisphere  is  from  S.E.-ward  to  N.W.-ward ; 
and  after  recurving,  from  S.W.-ward  to  N.E.-ward  (Plate  V.,  fig.  8).  In  the 
Southern  Hemisphere  from  N.E.-ward  to  S.W.-ward ;  and  after  recurving,  from 
N.W.-ward  to  S.E.-ward  (Plate  V.,  fig.  4).  The  place  of  recurvature  is  very 
dangerous,  for  the  hurricane  winds  are  deceptive,  owing  to  tiie  storm  being 
comparatively  stationary  for  a  brief  period. 

7.  The  area  over  which  these  rotatory  storms  have  been  known  to  expand 
Taries  from  80  or  40  to  1000  miles ;  but  while  the  diameter,  so  long  as  the  storm 
is  within  the  tropics,  expands  but  very  graduaUy,  it  suddenly  increases  in  a 
remarkable  maimer  after  recurving. 

Within  the  area  of  the  cyclone  the  moving  body  of  air  frequently  attains  a 
rotatory  velocity  of  from  70  to  100  miles  an  hour. 

The  raU  at  which  they  travel  on  their  onward  course  also  varies  greatly, 
not  only  in  different  parts  of  the  globe,  but  even  in  the  same  locality  and  at  the 
same  seascm.  Generally,  howevor,  the  rapidity  with  which  the  vortex  of  the 
hurricane  progresses,  is  greater  as  the  storm  recurves  on  reaching  the  outer  edge 
of  the  Trade-winds, — ^thus,  the  hurricane  of  August  1858  traversed  7276  English 
miles  in  about  12  days,  with  a  mean  veloeii^  of  progress  of  26  miles  per  hour ; 
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bat  after  it  had  arrived  at  the  Banks  of  Newfoimdland,  this  Telocity  was  increased 
to  abont  50  miles  per  hour. 

8.  Upon  combining  the  rotatory  with  the  progressive  motion,  some  very 
yalaable  rales  may  be  dedaced.  The  path  which  the  axis  of  rotation  describes, 
is  not  inappropriately  termed  the  axis  line,  and  this  divides  the  cyclone  into  two 
MemzcvrcUsy — ^the  right  or  starboard  semicircle,  and  the  left  or |?ort  semicircle; 
there  are  conseqaently  three  divisions  of  a  storm,  each  characterized  by  different 
phenomena.  In  the  right  hand  semicircle,  the  haaling  of  the  wind  resalting 
from  the  passage  of  a  cyclone  in  the  Northern  Hemisphere,  is  in  the  same  direc- 
tion as  the  apparent  coarse  of  the  san ;  bat  in  the  left  hand  semicircle  it  is 
reversed,  being  against  the  apparent  coarse  of  the  san.  On  the  axis  line  there  is 
no  change  of  wind  until  the  centre  lias  passed,  when,  after  a  brief  interval  of  calm, 
the  wind  springs  ap  with  great  fary  from  the  opposite  quarter. 

Thas,  the  direction  of  the  wind  at  the  ship  gives  her  position  in  the  storm  as 
referred  to  the  points  of  the  compass,  and  what  is  of  the  greatest  importance — 
the  bearing  of  the  centre  from  her;  the  haaling  of  the  wind  annoances  her 
position  relatively  to  the  axis  line  of  the  storm,  which,  combined  with  her  track 
throagh  the  cyclone,  will  give  the  progressive  direction  of  the  storm  itself;  if  the 
wind  be  foand  to  increase  in  force  without  hauling,  the  ship  is  on  the  axis  line ; 
and  if  a  calm  occar,  sacceeded  by  a  terrific  and  violent  wind  from  the  opposite 
quarter,  the  ship  has  passed  throagh  the  centre. 

From  these  remarks,  it  will  appear  evident,  that  in  jnanoeavring  a  vessel  when 
overtaken  by  a  rotatory  gale  m  ths  Nobthebn  Hehisphebe, — if  she  receive  the 
wind  on  her  port  side,  her  head  is  directed  (more  or  less)  towards  the  centre ;  bat 
if  she  receive  it  on  her  starboard  side,  her  head  is  tamed /rom  the  centre:  and 
these  &cts  indicate  the  means  to  be  adopted  to  draw  from  the  centre  when  lying- 
to ; — ^if,  with  the  ship's  head  from  the  centre,  she  receive  the  wind  on  the 
starboard  side,  then  in  lying-to  (or  drawing  from  the  centre)  she  mast  be  trinmied 
on  the  starboard  tack. 

In  thk  Southksn  Hsmisphebe  the  reverse  of  this  takes  place ; — ^a  vessel 
sailing  out  of  the  gale,  receives  the  wind  on  her  port  side,  and  she  mast  therefore 
be  trimmed  on  the  port  tack. 

o.    These  rales  dedaced  from  the  progressive  motion  of  a  storm,  combined  with 
its  rotation,  will  be  best  elacidated  by  three  examples,  in  which  the  vessels  may  be 
sapposed  to  encoanter  a  harricane  in  that  portion  of  the  North  Atlantic,  where 
the  ordinary  storm-paths  follow  (more  or  less)  the  coarse  of  the  Galf  Stream : — 
1.    A  vessel  on  the  asaal  coarse  to  the  Galf  of  Mexico  or  the  West  Indies, 
having  attained  Long.  SO""  to  bb""  W.,  observes  the  acknowledged  meteo- 
rological signs  of  an  approaching  harricane,  the  scad  skirting  the  storm 
is  abready  flying  over  her ;  the  steady  N.E.  Trade  is  replaced,  not  by  a 
wind  from  a  different  qaarter,  bat  by  a  N.E.  wind  of  greater  intensity, 
and  characterized  by  strong  and  sadden  sqaalls ;  the  ship  is  soon  jast 
within  the  N.W.  margin  of  the  harricane  and  the  centre  bears  S.E.  of 
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her ;  if  she  scad  before  the  wind,  she  will  approach  the  axis  line  of  the 

storm  :  should  she  heave-to  on  the  starboard  tack,  and  allow  the  cyclone 

to  pass  oyer  her,  the  wind  will  haul  E.N.E.,  East,  E.S.E.,  S.E.  and 

S.S.E.  snccessiyelj — ^which  is  in  accordance  with  the  apparent  coarse  of 

the  sun ;    and  hence  an  extensive  generalization  indicates  that,  in  the 

nortliern  hemisphere  the  wind  always  hatds  with  the  sun  in  the  right  hand, 

or  starboard  semicircle  of  a  rotatory  storm, 

2.     Another  vessel  pursuing  the  same  coarse  observes  the  usual  significant 

signs  of  a  cyclone,  and  experiences  a  slight  change  in  the  Trade-wind 

from  N.E.  to  N.N.E.,  which,  however,  is  continually  increasing  in  force, 

until  at  last  it  comes  on  to  blow  furiously  from  that  quarter  (N.N.E.) ; 

the  ship  the  while  maintaining  her  course,  at  last  finds  it  become 

suddenly  calm ;    at  the  expiration  of  a  few  minutes  (or  perhaps  half  an 

hour)  the  wind  suddenly  springs  up  from  the  opposite  quarter  (S.S.W.) ; 

while  this  wind  continuea^  its  force  abates  until  the  storm  has  passed, 

and  the  N.E.  Trade  again  resumes  its  sway.     In  this  case,  at  the 

commencement  of  the  storm,  the  centre  of  the  cyclone  bore  E.S.E.  of  the 

ship,  and  it  finally  passed  over  her ;   so  that  the  general  rule  may  be 

deduced,  that  on  the  axis  line  of  a  rotatory  storm  a  vessel  experiences  only 

TWO  windSf  one  the  opposite  of  the  other — wiHi  an  intervening  cahn. 

8.     Finally,  with  a  third  vessel  a  still  greater  change  of  wind  occurs ;  the 

N.E.  Trade,  instead  of  being  replaced  (as  in  1)  by  a  violent  wind  from 

the  same  quarter,  veers  through  N.N.E.  to  North.     Should  this  vessel 

lie-to  on  the  starboard  tack,  the  winds  will  be  in  succession  N.W.  W., 

and  S.W.     The  hauling  in  this  case  is  exactly  in  the  opposite  direction 

to  that  in  the  first  instance, — ^it  is  contrary  to,  or  against  the  apparent 

course  of  the  sun ;  and  hence  tJie  hauling  of  the  windy  in  tlis  left  hand 

or  port  semicircle  of  a  revolving  storm,  in  the  Northern  Hemisphere^  wUl 

always  be  against  the  sun. 

Rules  fob  Trimming  the  Ship  in  a  Hubbigai^. — Piddinoton  has  justly 

said  that  all  positive  rules  for  monoeuvring  tend  to  mislead ;  every  ship  must  have 

its  own  peculiar  management  depending  on  the  four  great  elements  of  the  problem, 

— 1,  the  ship  and  her  sea-room ;  2,  the  track  of  the  cyclone ;  8,  its  rate  of 

travelling;  and  4,  the  ship's  run  and  drift; — while  on  the  part  of  the  commander, 

caution  and  watchfulness  are  essentially  requisite.     Still,  all  the  circumstances 

being  favourable,  rules  may  be  given  in  a  very  brief  compass /or  trimming  a  vessel 

to  the  hurricane-winds ;  these  are  embodied  in  the  following  Tables,  where  the 

directions  of  the  wind-vane  as  set  down  in  the  first  colunm,  are  tangents  to  the 

whirlwind  in  its  course — ^these  indicate  the  quarter  from  which  the  storm  sets  in; 

the  points  of  the  compass  in  the  second  column  show  the  position  of  the  storm's 

centre  as  regards  the  vessel ;  the  fourth  column  gives  the  direction  in  which  to 

steer  when  the  wind  shifts  as  indicated  in  the  third  column;  but  if  it  shifts,  as 

indie  ted  in  the  fifth  column,  then  bear  away,  as  told  in  the  sixth  column. 
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1.    Fob  the  Nobthebn  Hemisphebe  : — 


Direction  of 
Wind  at  com- 
mencement 
of  Storm. 


If  the  Centre 

(or  Vortex) 
bears 


And  the  Wind, 
shifts  from 


Steer 


But  if  the  Wind 
shifts  from 


N.W. 

N.W.  by  N. 

N.N.W. 

N.byW. 

N.  by  E. 

N.N.E. 
N.E.  by  N. 

N.E. 
N.E.  bv  E. 

E.N.E. 

E.  by  N. 

E.  by  S. 

E.S.E. 

S.E.  by  E. 

S.E. 

S.E.  by  S. 

S.S.E. 

S.WE. 

S.byW. 

S.S.W. 

S.W.  by  S. 

S.W. 


N.E. 

N.E.  by  E. 

E.N.E. 

E.  by  N. 

E.  by  S. 

E.S.E. 

S.E.  by  E. 

S.E. 

S.E.  by  S. 

S.S.E. 

S.  by  E. 

S. 

S.  byW. 

S.S.W. 

S.W.  by  S. 

S.W. 

S.W.  by  W. 

W.S.W. 

W.byS, 

W.byN. 

w.^^.w. 

N.W.  by  W. 

N.W. 


N.W.  to  W. 

N.W.byN.toW. 

N.N.W.  to  W. 

N.  by  W.  to  W. 

N.  toW. 
N.  by  E.  to  N. 
N.N.E.  to  N. 
N.E.byN.toN 

N.E.  to  N. 

N.E.  byE.toN. 

E.N.E.  to  N. 

E.  by  N.  to  N. 

E.  toN. 

E.  by  S.  to  E. 

E.S.E.  to  E. 

S.E.  W  E.  to  E 

S.E.  to  E. 

S.E.  by  S.  to  E. 

S.S.E.  to  E. 

S.  by  E.  to  E. 

S.  toE. 

S.  by  W.  to  S. 

S.S.W.  to  S. 

S.W.byS.toS 

S.W.  to  S. 


S.E. 

S.E.  by  S. 

S.S.E. 

S.  by  E. 

S. 

S.  by  W. 

S.S.W. 

S.W.  by  S. 

S.W. 
S.W.  by  W. 

w.s.w. 

W.  by  N. 

W.RW. 
N.W.  by  W 

N.W. 

N.W.  by  N. 

N.N.W. 

N.  by  W. 

N. 

N.  by  E. 

N.N.E. 

N.E.  by  N. 

N.E. 


N.W.  to  N. 

N.W.  by  N.  to  N. 

N.N.W.  to  N. 

N.  by  W.  to  N. 

N.toE. 

N.  bv  E.  to  E. 

N.N.E.  to  E. 

N.E.  by  N.  to  E 

N.E.  to  E. 

N.E.  by  E.  to  E 

E.N.E.  to  E. 

E.  by  N.  to  E. 

E.  to  S. 

E.  by  S.  to  S. 

E.S.E.  to  S. 

S.E.  byE.  to  S. 

S.E.  to  S. 
S.E.  by  S.  to  S. 

S.S.E.  to  S. 
S.  by  E.  to  S. 

S.toW. 
S.  by  W.  to  W. 
S.S.W.  to  W. 
S.W.  by  S.  to  W. 
S.W.  to  W. 
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2.    Fob  the  Southern  Hbmtsphebe  :- 


Direction  of 

Wind  at  Com 

mencement 

of  Storm. 


If  the  Centre 

(or  Vortex) 

bears 


S. 

S.  by  E. 

S.S.E. 

S.E.  by  S. 

S.E. 

S.E.  by  E. 

E.S.E. 

E.  bjr  S. 

E.  by  N. 

E.N.E. 
N.E.  by  E. 

N.E. 

N.E.  by  N. 

N.N.E. 

N.^E. 

N.byW. 

N.if.W. 
N.W.  by  N. 

N.W. 


E 
E.  by  N. 

E.N.E. 
N.E.  by  E. 

N.E. 

N.E.  by  N. 

N.N.E. 

N.]^E. 

N.byW. 

N.N.W. 
N.W.  by  N. 

N.W. 
N.W.  by  W. 

W.N.W. 

W._^N. 

W.  by  S. 

W.S.W. 

S.W.  by  W. 

S.W. 


And  the  Wind 
shifts  from 


S.toW. 

S.  by  E.  to  S. 

S.S.E.  to  S. 

S.E.  by  S.  to  S 

S.E.  to  S. 

S.E.  by  E.  to  S 

E.S.E.  to  S. 

E.  by  S.  to  S. 

E.  toS. 

E.  by  N.  to  B. 

E.N.E.  to  E. 

N.E.bjrE.toE. 

N.E.  to  E. 

N.E.  by  N.toE. 

N.N.E.  to  E. 

N.byE.  toE. 

N.toE. 

N.  by  W.  to  N. 

N.N.W.  to  N. 

N.W.  by  N.  to  N. 

N.W.  to  N. 


Steer. 


But  if  the  Wmd 
shifts  from 


N. 

N.  by  W. 

N.N.W. 

N.W.  by  N. 

N.W. 

N.W.  by  W. 

W.N.W. 

W.bvN. 

W.  by  S. 

W.S.W. 

S.W.  by  W. 

S.W. 

S.W.  by  S. 

S.S.W. 

S.  by  W. 

S.  by  E. 
S.S.E. 


ir 


S.  toE. 

S.  by  E.  to  E. 

S.S.E.  to  E. 

S.E.  by  S.  to  E. 

S.E.  to  E. 

S.E.  by  E.  toE 

E.S.E.  to  E. 

E.  by  S.  to  E. 

E.  toN. 

E.  by  N.  to  N. 

E.N.E.  to  N. 

N.E.  by  E.  to  N. 

N.E.  to  N. 

'N.E.  by  N.  to  N. 

N.N.E.  to  N. 

N.  by  E.  to  N. 

N.  to  W. 
N.  by  W.  to  W. 
N.N.W.  to  W. 
N.W.byN.toW. 
N.W.  to  W. 
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lO.  It  was  long  ago  remarked  by  Piddinoton,  that  **  he  who  watches  his 
Barometer,  watches  his  ship."  This  invalaable  instmment,  if  well  nnderstood, 
invariablj  amiounces  the  approach  of  a  revolTing  storm, — shows  whether  the 
vessel  is  planging  into  the  vortex,  or  if  she  be  receding  from  it ; — and  hence,  by 
carefully  noticing  its  indications,  the  disastrous  consequences  of  a  horricane, 
may  to  a  great  extent  be  avoided,  for  the  laws  of  its  oscillations  are  very  distinctly 
marked.  The  Barometer  often  stands  nnnsaally  high  before  the  commencement 
of  a  cyclone,  and  frequently  (if  not  always)  just  around  the  storm ;  and  conceiving 
the  cyclone  to  be  divided  into  two  parts  by  a  diameter  at  right  angles  to  its  path, 
it  may  be  noted  that — 

(a)    The  Barometer  always  falls  during  the  passage  of  the  advancing  semi- 
circle of  a  revolving  storm. 

(h)  The  Barometer  always  fises  during  the  passage  of  the  receding  semicircle 
of  a  revolving  storm. 
In  cases  of  manoeuvring  to  take  advantage  of  the  hurricane  winds  and  to  keep 
just  within  the  verge  of  the  storm,  the  barometer  is  of  signal  benefit, — it  should 
be  kept  as  high  as  possible  without  loosing  the  wind.  In  whatever  position  the 
ship  may  be,  the  rising  of  the  mercury  announces  that  the  first  (or  dangerous) 
half  of  the  storm  has  passed. 

The  barometer  is  a  faithful  guide ;  in  the  zone  of  the  Trade-winds  its  ordinary 
variations  are  so  small  that  any  deviation  from  the  normal  height  requires 
attention ;  its  fluctuations  are  larger  beyond  the  Tropics,  but  the  indications  are 
scarcely  less  certain  if  used  in  conjunction  with  the  thermometer  and  hygrometer. 

11.  Eedfield  has  traced  one  hurricane  (August  BO,  1858,  see  .p.  162)  from 
the  west  coast  of  Africa,  across  the  Atlantic,  to  the  seaboard  of  the  States,  and 
thence  to  Europe — ^thus  crossing  the  Atlantic,  in  its  route,  twice, — and  he  was  of 
opinion  that  all  great  rotatory  gales  follow  the  same  course ;  but  the  evidence  on 
this  subject  which  has  been  accumulated  within  the  last  few  years,  not  only  in 
respect  to  the  hurricanes  of  the  North  Atlantic,  but  also  those  of  the  southern 
Indian  Ocean,  tend  to  show  that,  though  such  storms  may  travel  a  considerable 
distance,  for  three  or  four  days,  a  further  extension  of  their  progress  cannot  be 
proved ;  and,  in  fact,  a  succession  of  these  gales,  as  they  have  occurred  in 
different  parts  of  the  ocean,  has  been  linked  together  to  constitute  one  great 
hurricane ;  and  this  might  happen  without  in  the  slightest  degree  invalidating  the 
Law  of  Storms. 

la.  A  few  remarks*  on  manoeuvring  vessels  in  the  hurricane  regions  of  the 
North  Athintic  may  not  be  out  of  place. 

When  the  gale  sweeps  along  or  among  the  West  India  Islands,  the  most 
dangerous  quadrant  (the  advancing  one)  is  characterized  by  north-easterly  and 

*  These  remarks  are  chiefly  derived  from  an  artiole  by  Mr.  Bibt,  in  the  "  Meroantile 
Mtrine  Magazine."    VoLI.  • 
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easterly  winds.  A  vessel  in  the  Carribean  Sea,  or  in  the  (xnlf  of  Mexico,  taking 
the  storm  at  N.E.,  if  she  send  before  the  wind  is  approa^shing  the  axis  line  of  the 
cyclone ;  she  will  in  fact  be  rapidly  approaching  the  centre^  which  in  consequence 
of  its  curved  path  is  likely  under  these  circumstances,  soon  to  overtake  her.  In 
no  other  part  of  a  storm  does  a  vessel  so  rapidly  near  the  centre  by  scudding  as 
in  this,  and  the  quadrant  of  the  starboard  semicircle  in  advance  of  the  centre  and 
abutting  on  the  axis  line  is  consequently  regarded  as  by  far  the  most  dangerous 
portion  of  the  hurricane. 

18.  Off  the  Bahamas,  and  the  coast  of  Florida,  vessels  will  experience 
important  differences  in  the  phenomena,  according  as  they  pass  through  the 
starboard,  or  port  semicircles  of  the  hurricane.  In  the  immediate  vicinity  of  the 
West  India  Islands,  the  path  of  the  storm  has  been  (more  or  less)  towards  the 
north-west.  A  vessel  on  a  north-westerly  course  receives  the  northern  margin  of 
the  gale  with  the  wind  from  East ;  if  she  pursues  her  course,  and  the  hurricane 
gain  on  her,  she  will  soon  experience  a  favourable  wind  for  her  voyage ;  the 
barometer  hUs  until  bhe  is  fairly  under  the  influence  of  the  S.E.  wind,  and  by 
sailing  parallel  with  the  centre,  she  has  a  fair  wind  for  the  rest  of  her  voyage, 
providing  the  cyclone  does  not  alter  its  direction : — the  fresh  breeze  from  the 
S.E.  with  a  steady  barometer  indicates  that  she  preserves  her  parallelism  with 
the  centre.  If,  however,  the  barometer  fall,  and  bad  weather  should  come  on 
rapidly,  the  course  of  the  ship  no  longer  continues  parallel  with  that  of  the  gale, 
but  the  centre  is  rapidly  nearing  the  ship,  and  if  means  were  not  adopted  to  keep 
her  near  the  margin,  she  would,  under  the  circumstances  here  supposed,  be  so 
involved,  that  the  centre  would  shortly  overtake  her.  In  this  locality,  a  S.E. 
wind  will  invariably  conduct  the  vessel  to  the  centre,  but  if  she  lie-to  as  soon  as 
the  barometer  falls,  she  will  avoid  getting  nearer  the  centre, — ^the  wind  will 
continue  to  haul  with  the  sun, — and  the  gale  will  finally  leave  her  between  S.W. 
and  W.  The  most  judicious  as  well  as  the  most  advantageous  manoduvre  in  these 
localities,  would  be  to  lie-to,  as  soon  as  indications  of  the  cyclone  recurving  are 
perceived ;  in  fact  wait  until  the  S.E.  wind  is  succeeded  by  a  Southerly  one  with 
a  rising  barometer ;  the  first  half  of  the  gale  has  then  passed,  after  which  cross  the 
receding  portion  as  far  from  the  centre  as  may  be  consistent  with  safety,  and 
pursue  the  original  course  N.W.  From  these  remarks  it  is  evident  that  if  a 
vessel  navigating  these  seas  take  the  cyclone  with  any  wind  in  the  port  semi- 
circle, the  recurving  will  so  operate  that  the  vessel  will  soon  be  removed  from  its 
influence  ;  but  a  vessel  in  the  starboard  semicircle  requires  more  than  ordinary 
care  in  manoeuvring,  to  avoid  the  centre  bearing  down  upon  her. 

14.  For  vessels  bound  from  Europe  to  the  United  States  on  any  course 
between  W.N.W.  and  W.S.W.— between  Lat.  88**  to  40**  N.,  and  Long. 
50**  to  65"  W. — ^the  hurricane  moving  to  some  point  between  N.N.E.  and  E.N.E, 
— the  following  results,  derived  from  a  comparison  of  the  track  with  the  Law  of 
Storms,  are  apparent. 
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15.  A  ship  falliog  in  with  easterly  winds  hauling  against  the  sun  (or  to  the 
N.E.)  is  in  the  left  hand  or  port  semicircle  ;  she  may  pursae  her  coarse  not  only 
without  inconvenience,  hut  even  with  benefit  from  the  cyclone  winds,  {see  Plate 
VL,  fig  1.) 

16.  A  ship  falling  in  with  southerly  winds  hauling  with  the  sun  (or  to  the 
S.W.),  is  in  the  right  hand  semicircle,  directly  advancing  upon  the  centre.  As 
soon  as  the  earliest  indications  of  the  proximity  of  the  cyclone  are  perceived,  the 
ship  should  be  headed  East  or  E.S.E.,  and  she  shonld  wait  until  the  hurricane 
makes  northing.  While  waiting  on  the  cyclone,  if  bad  weather  increase,  with  but 
little  veering  of  the  wind,  the  ship  should  stand  a  little  to  the  eastward  to  avoid 
it.     (see  Kate  VI.,  fig.  2.) 

17.  Upon  the  tradk,  and  in  the  region  indicated,  a  vessel  may  take  the 
huiTicane  by  sailing  into  it  at  two  points ; — she  may  either  sail  into  the  posterior 
quadrant,  getting  a  westerly  wind,  which  if  she  wait  will  soon  leave  her ; — or  the 
hurricane  may  meet  her  with  the  wind  at  South,  and  in  this  case,  upon  her 
lying-to,  she  will  experience  the  following  winds, — S.,  S.S.W.,  S.W.,  W.S.W. 
and  W.  (hauling  with  the  sun) ;  the  most  prudent  step  appears  to  be  "to  wait  on 
the  cyclone  "  until  the  S.W.  vdnd  bas  passed,  and  the  barometer  begins  to  rise, 
when  the  earliest  opportunity  may  be  embraced  for  crossing  its  wake.  She 
should  be  hove-to  on  the  starboard  tack,     {see  A.  Plate  VI.,  fig.  2.) 

18.  On  a  W.S.W.  course  in  this  part  of  the  Atlantic  a  vessel  is  much  more 
likely  to  fall  in  with  S.E.  than  \iith  East  winds,  and  in  such  cases  they  will  find 
it  convenient  to  stand  W.  or  even  N.W. ;  "  carrying  on  is  likely  to  bring  the  ship 
too  near  the  axis  line,  even  if  the  hurricane  be  moving  E.N.E.  (This  is  shown 
in  Plate  VI.,  fig.  8,  in  which  A  represents  the  ship  taking  the  S.E.  wind,  B  the 
same  ship  standing  on  her  course,  and  0  one  breaking  ofi"  to  the  N.W.) 

19.  When  the  cyclone  is  moving  N.N.E.,  and  a  ship  upon  a  W.S.W.  course 
meets  it  on  the  N.E.  quadrant,  with  the  wind  from  S.E.,  it  is  exceedingly 
probable  she  will — by  "  carrj'ing  on  " — sail  immediately  upon  the  centre,  the  path 
of  the  hurricane  being  so  inclined  to  the  ship's  course  as  to  occasion  the  meeting 
of  the  ship  and  centre  in  the  shortest  time  possible ;  in  such  a  case,  if  the  ship 
sails  close  hauled — Sheading  to  S.8.W.  in  the  first  instance,  ue,  immediately  on 
becoming  aware  of  the  proximity  oi  the  hurricane — and  then  wait  (if  hove-to  it 
should  be  on  the  starboard  tack)  until  she  gets  the  wind  hauling  to  the  tcest  of 
southy  she  may  afterwards  pursue  a  course  parallel  to  her  original  one,  behind  the 
centre  of  the  storm,     {see  Plate  VI.,  fig.  4). 

ao.  If  a  ship  (on  a  W.S.W.  course)  meet  a  S.E.  wind  rapidly  veering  to 
East,  with  bad  weather  and  a  falling  barometer,  it  is  not  only  an  indication  that 
the  cyclone  is  moving  towards  the  N.E.,  but  that  the  vessel  is  most  assuredly 
approaching  the  centre.  The  best  course  that  can  be  adopted  under  such 
circumstances  is  undoubtedly  to  edge  away  to  the  N.W.  upon  the  earliest 
indications  of  bad  weather,  looking  to  the  barometer — ^whichy  if  the  cyclone  be 
advancing  towards  the  f[*£2*f  ^iU  assuredly  rUe ;  but  should  the  course  of  the 
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storm  be  more  noitherly,  it  will  fall — and  in  that  case  edge  away  still  more  to 
the  north,  keeping  np  the  barometer  until  the  axis  line  has  been  crossed^  unless 
there  is  reason  to  believe  that  it  cannot  be  crossed  without  imminent  risk,  in 
which  case  adopt  the  course  proTiousIj  recommended  (sec.  19).  For  an  illustra- 
tion  of  the  position  and  manoBuvres  recommended  in  this  section,  the  reader  may 
consult  Plate  lY.,  fig.  8,  in  which  A  represents  a  ship  meeting  a  cyclone  on  the 
N.E.  quadrant ;  B,  the  ship  standing  on  and  plunging  towards  the  centre  ;  and 
C,  a  vessel  breaking  off  to  N.W.  to  sail  round  the  northern  edge. 

ai.  A  ship  (upon  a  W.S.W.  course)  falling  in  with  southerly  hurricane  winds, 
within  or  near  the  limits  mentioned  in  section  14  will,  upon  the  wind  veering, 
find  herself ''  headed  off,"  should  the  cyclone  be  moving  towards  E.N.E. ; 
nothing  can  be  better  in  such  a  case  than  to  adopt  Sib  W.  Reid*s  rule,  and  put 
the  ship  on  the  starboard  tack,  her  head  E.S.E.,  away  from  the  centre.  While 
''  standing  on  "  in  this  direction,  she  will  find  the  wind  veering  westwardly,  and 
this  will  allow  the  course  gradually  to  be  changed,  while  the  ship  is  creeping 
round  the  southern  margin.  Plate  YI.  fig.  5  illustrates  this  manoeuvre,  and  it 
will  be  seen  that  this  is  the  only  safe  course  that  can  be  adopted,  unless  there  is 
time  to  turn  tJie  ship's  head  northward,  and  sail  round  the  advancing  front. 

If  upon  due  consideration  the  commander  should  come  to  the  determination  to 
turn  his  ship's  head  northward,  he  could  not  do  better  than  adopt  the  directions 
given  in  Bibt's  ''  EEand-Book  of  the  Law  of  Storms  *'  p.  98,  which  are  as 
follows : — 

''  That  vessels  bound  westwardly,  when  meeting  with  the  starboard  side  of  a 
revolving  stolen,  should  not  *  carry  on '  by  which  they  may  sad  or  steam  into  the 
heart  of  the  hurricane,  but  should  sail  round  the  ad catuing  front,  so  as  to  make 
good  northing  and  westing  by  the  Jtelp  of  the  south  and  south-east  winds,  and  take 
up  a  good  position  in  the  left-hatui  semicircle,  with  a  fair  wind, 

''It  is  requisite  in  sailing  round  the  advancing  front,  as  directed  in  the  above 
rule,  to  exercise  great  caution  and  to  edge  away  to  the  N.E.,  that  the  vessel  be 
not  caught  on  the  axis  line  too  near  the  centre  to  extricate  her  from  danger.  Not 
only  is  a  close  attention  to  the  barometer  essential,  by  keeping  it  well  up,  &c., 
but  the  manoeuvre  should  be  executed  upon  the  earliest  symptoms  of  the  southerly 
wind  setting  in,  and  the  commander  should  not  forget  that  he  is  here  in  the  most 
dangerous  quadrant,  and  by  successfully  crossing  the  storm's  track,  he  gets  a  fair 
wind  for  his  voyage  ;  whereas,  if  he  **  carry  on  "  through  the  heart  of  the  gale, 
what  he  gains  one  way  he  loses  the  other,  by  meeting  with  contrary  winds, 
damage,  &c.  If,  however,  the  gale  should  be  very  extensive,  and  there  should 
be  indications  of  the  commander  being  unable  to  cross  the  axis  line  successfully, 
a  point  that  requires  the  deepest  consideration,  the  best  and  most  prudent  course 
would  be  to  heave-to  and  allow  the  centre  to  pass  the  meridian  of  the  ship.  This 
will  be  known  by  the  wind  veering  to  the  west,  and  if  he  finds,  while  thus  waiting, 
his  barometer  to  full  considerably,  and  the  wind  to  increase  inconveniently  in 
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force,  a  standing  to  the  east  or  southward  of  east  will  improve  his  condition  nntil 
he  gets  clear  of  the  cyclone." 

If  the  gale  should  he  moying  N.£.  it  would  he  quite  sufficient  to  hring  the  ship- 
to  on  the  starhoard  tack,  while  the  cyclone  got  northing,  and  as  the  wind  yeered  aft 
she  should  stand  to  the  southward  to  avoid  the  influence  of  the  hurricane  winds, 
till  her  original  course  or  a  parallel  one  could  he  resumed,    {see  Plate  VI.,  fig.  7). 

aa.  Of  aU  the  courses  a  ship  may  pursue  in  the  hurricane  region  of  the 
North  Atlantic,  a  W.N.W.  one  is  hy  far  the  most  dangerous  ;  it  directly  crosses 
the  paths  of  the  cyclones  as  they  are  coming  up  from  the  S.W.,  and  as  in  the 
ease  of  a  W.S.W.  course,  in  connexion  with  which  each  wind  required  a  diiferent 
manoeuvre,  so  it  is  the  same  in  the  present  case. 

a 8.  Ships  falling  in  with  Easterly  or  South-easterly  winds, — the  hurricane 
moving  N.E.  or  E.N.E., — they  may  pursue  their  course ;  they  cannot  have  hetter 
winds,  and  the  cyclone  is  rapidly  leaving  them. 

84.  If  the  hurricane  he  moving  towards  N.N.E.  a  ship  may  still  lie  her 
course  it  is  true.  With  a  S.E.  wind  she  is  in  the  most  dangerous  quadrant^  hut 
the  courses  of  the  ship  and  cyclone  heing  at  right  angles  to  each  other,  and  her 
distance  from  the  axis  line  heing  comparatively  short,  she  soon  shoots  across  it, 
and  is  quickly  out  of  further  danger.  A  word  of  cataion  may  prohahly  not  he 
out  of  place  in  reference  to  the  turning  point  of  the  course,  from  W.N.W.  to 
W.S.W. ;  should  the  hurricanes  he  coming  up  from  W.S.W.,  hy  pursuing  a 
W.S.W.  course  with  a  S.E.  wind,  the  commander  would  he  in  precisely  the  same 
situation  as  indicated  in  sec.  18,  in  which  a  W.  or  even  N.W.  course  is 
recommended.  A  little  ''  carrying  on  **  on  the  original  course  would  he  sufficient 
to  remove  the  ship  from  danger. 

a«.  S.S.E.  winds  are  very  likely  to  he  met  with  hy  ships  sailing  on  a  W.N.W. 
course:  with  the  cyclone  moving  E. N.E.  it  is  well  to  '* carry  on."  The  ship 
and  gale  are  every  moment  parting  company,  and  she  has  fair  winds,  {see 
Plate  VI.  fig.  6). 

86.  This  course  (W.N.W.)  is  likely  to  hring  commanders  into  very  trying 
circumstances  when  the  gale  is  moving  in  a  more  northerly  direction.  With  a 
N.E.  or  N.N.E.  cyclone  track  it  would  be  worse  than  folly  to  <' stand  on"  with 
the  wind  at  S.S.E. , — the  ship  must  he  involved.  To  attempt  to  sail  round  the 
front  of  the  hurricane  when  on  the  most  northerly  track  would  perhaps  be  attended 
with  no  little  difficulty.  Numerous  circumstances  must  be  taken  into  serious 
consideration  ere  the  commander  can  determine  on  the  course  he  should  pursue. 
PmDiNGTOK's  and  Reid's  remarks  on  these  positions  are  so  much  to  the  purpose 
that  they  may  be  quoted  entire. 

PiDDiNOTON  says,  **&  vessel  from  Europe,  bound,  say  to  New  York,  meets 
with  a  strong  S.S.E.  gale  and  fiilling  barometer,  about  the  meridian  of  Bermuda* 
Here  the  seaman  will  observe,  by  the  tracks  and  his  storm  card,  that  he  is  on 
the  eastern  side  of  the  cyclone,  which  is  travelling  towards  him  on  an  E.N.E.  or 
K.E.  course,  and  that  if  he  **  stands  on,"  he  will  inevitably  meet  it.     To  run 
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off  to  the  N.W.  till  he  has  brought  the^  wind  to  at  least  E.N.E.  or  N.E.,  and 
his  barometer  is  rising,  would  be  the  means  of  getting  out  of  the  way  of  the 
centre ;  but  it  is  very  uncertain  what  are  the  sizes  of  the  cyclones  hereabouts, 
and  the  distance  he  might  haye  to  run ;  most  seamen  will  probably  therefore 
prefer  heaving-to  and  allowing  the  centre  to  pass  them,  when  the  wind  wiU 
become  a  £Eiir  one." 

He  further  remarks,  *'  It  has  been  noted  before  that  these  situations,  when  a 
ship  is  directly  on  the  average  track  of  a  cyclone,  are  those  of  the  greatest 
difficulty  on  two  accounts.  It  is  difficult  to  say  beforehand,  unless  great  attention 
has  been  paid  to  the  run,  and  the  veering  of  the  wind,  on  which  side  of  the 
track  the  yessel  is;  and  the  rate  of  travelling  is  here  a  serious  question  on  which 
everything  depends,  and  it  is  difficult  therefore  to  judge  if  by  running  off  for  a 
few  hours  we  shall  really  be  getting  farther  out  of  the  way.  In  the  instance 
given  above,  the  centre  bears  about  W.S.W.,  and  the  track  may  be  due  E.N.E. 
or  N.E.  If  it  be  only  E.N.E.,  there  might  be  time  to  cross  in  front  and  round 
the  northern  verge  of  the  storm.  But  if  it  be  travelling  N.E.,  the  wind  and  sea 
may  become  too  heavy  to  allow  of  ''standing  on"  and  the  run  made  would  only 
have  brought  the  vessel  directly  into  the  path  ,of  the  focus,  with  the  encumberance 
of  her  sail  if  she  meets  it  unexpectedly." 

Sib  William  Reid  observes  that,  ''most  of  the  North  Atlantic  gales  seem  to 
have  a  north-easteiiy  progression.  When  ships  from  Europe  bound  to  America 
fall  into  the  northern  half  of  these  gales,  they  will  have  the  wind  at  east  and 
&ir  for  their  voyage.  If  the  weather  should  not  be  threatening,  or  the  barometer 
fall  rapidly,  they  should  no  doubt  stand  on  their  course. 

"  The  appearance  of  the  weather,  and  indications  of  the  barometer,  and  also 
the  swell  of  the  sea,  may  be  such  as  may  make  it  very  difficult  for  a  commander 
to  know  what  course  is  best  to  decide  upon ;  thus  on  the  22nd  of  August,  1887, 
the  barque  Barlow,  in  her  voyage  from  England  to  St.  John's,  New  Brunswick, 
stood  on  in  a  gale  at  S.E.  and  obtained  a  fair  wind  by  doing  so ;  passing  a  ship 
hove-to,  supposed  to  be  the  Mediator,  bound  for  New  York. 

"Li  this  instance,  the  Mediator  might  with  advantage  have  run  on  like  the 
Barlotc, 

"  There  may  be  danger  in  heaving- to  in  the  North  Atlantic  with  the  wind  at 
S.E.,  and  a  rapidly  fsdling  barometer,  lest  the  gale  should  be  moving  N.E.  In 
that  case  it  would  be  waiting  for  the  hardest  part  of  the  gale  to  pass  over  the  ship. 

"  On  the  contiary,  the  fate  of  the  barque  Cartnelita,  in  the  North  Atlantic,  is 
an  instance  of  the  risk  incurred  by  scudding  in  front  of  a  progressive  whirlwind, 
for  the  sake  of  profiting  by  the  east  wind  of  the  front  half  of  the  storm ;  and  it  is 
of  the  greatest  importance  to  discriminate  between  scudding  in  the  front  half,  or 
binder  half  of  a  progressive  whirlwind. 

"  The  Carmelita  sailed  from  Fayal  for  Boston,  on  the  9th  of  September,  1848, 
and  had  light  baffling  winds,  until  the  afternoon  of  the  18th.  After  that  day  the 
Cairm^ita  iegBJi  to  feel  the  east  wind  of  that  same  storm  which  caused  some 
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degree  of  alarm  at  Barbados  on  the  19th  of  September.  By  the  28rd,  the  wind 
bad  increased  so  as  to  have  become  a  hurricane.  The  vessel  was  scudding 
towards  Boston,  and  the  first  misfortune  which  befel  her  was  carrying  away  the 
mainyard.  From  that  time  began  the  difficulties  and  perils  incident  to  a  ship  in 
front  of  an  advancing  whirlwind  tempest.  Many  of  the  crew  and  passengers  were 
drowned,  and  the  ship  only  kept  afloat  from  the  circumstance  of  her  cargo  being 
oil  and  wine." 

87.  From  these  two  extracts,  it  appears  that  while  Piddington  considers 
most  seamen  will  prefer  heaving-to  and  allowing  the  centre  to  pass  them,  Reid 
considers  there  may  be  danger  in  such  a  proceeding,  and  undoubtedly  there  is. 
With  a  S.S.E.  wind,  and  the  hurricane  moving  E.N.E.  (a  very  common  course), 
if  the  ship  be  hove-to  she  must  meet  aU  the  brunt  of  the  storm, — ^in  fact,  the 
centre  will  pass  over  her,  and  should  she  not  have  been  Brought-to  on  the  right 
tack,  the  chances  are  she  may  founder.  Reid  also  shews  that  scudding  m  front 
of  the  gale  is  a  dangerous  expedient.  But  what  is  the  seaman  to  do  ? — evidently 
to  keep  a  good  look  out,  and  determine  well  his  position  in  the  gale ;  if  he  be 
on  the  axis  line,  his  best  course  ifi^  surely  be  to  get  as  quickly  as  he  can  into 
the  left  hand  semicircle.  We  diffei^om  Piddinoton,  even  in  countenancing  the 
idea  that  by  heaving-to  and  allowing  the  centre  to  pass,  the  wind  will  become 
£ur;  it  will  certainly  not  be  so  on  the  course  now  under  consideration; — a 
S.S.E.  wind,  the  lull,  and  the  shift  to  N.N.W., — even  supposing  the  ship  bears 
the  terrific  wind  and  sea  of  the  vortex, — will  head  her  off  her  course ;  whereas, 
if  she  run  on  judiciously,  not  acudj  edging  away  to  the  northward,  if  she  finds 
the  barometer  falling  and  the  wind  increasing  in  force,  she  must  better  her 
position ;  and  if,  after  all,  the  gale  should  be  so  extensive  that  she  cannot  readily 
escape  from  it,  she  will  find,  by  the  wind  veering  to  East,  that  she  can  heave  to 
in  such  a  part  of  the  semicircle  that  she  may  experience  less  of  the  violence  of 
the  wind.  But  to  use  the  expressive  words  of  Piddington,  when  a  ship  is  right 
before  the  path  of  a  tempest,  <<  she  must  manage  to  get  out  of  the  way  of  the 
terrific  centre  at  all  events." 

as.  Returning  to  the  consideration  of  cyclones  moving  N.E.  or  N.N.E.,  and 
ships  meeting  them  on  the  N.E.  quadrant,  wind  S.S.E.,  when  the  commanders 
find  them  to  be  90  extensive  that  no  alternative  is  left  but  to  bring  the  ship  to, 
it  is  exceedingly  important  to  do  so  on  the  right  tack.  The  general  rule  is  to 
heave-to  in  a  revolving  gale  in  the  northern  hemisphere  on  the  '*  starboard  " 
tack,  but  the  over  anxiety  to  get  to  the  westward  has  often  kept  the  ship  so  long 
on  the  ''  port "  tack,  that  she  has  not  had  sufficient  canvass  set  to  wear  when  the 
sea  is  getting  the  control  over  her.  She  consequently  under  such  circumstances 
becomes  disabled,  and  all  the  disastrous  consequences  follow  that  characterize 
cither  a  too  near  approach  to  the  centre  of  a  revolving  gale,  &c  a  continual  fidling 
off,  until  the  ship  lays  in  the  trough  of  the  sea. 

ao.  As,  in  many  instances,  it  is  very  likely  ships,  in  order  to  make  westing 
and  tchile  it  does  not  blow  too  hardy  wiU  keep  on  the  **j)ort "  tack,  especially  while 
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sailing  on  a  conrse  parallel,  but  opposite  to  that  of  tlie  cyclone  (see  Plate  YI. 
fig.  5),  a  saving  of  time  being  thereby  effected — still  it  is  highly  essential  to 
know  at  what  time  and  nnder  what  circnmstances  to  **  wear,"  so  as  to  sail  out  of  the 
hurricane,  when  the  wind  and  sea  become  too  heayy  for  further  progress.  The 
following  remarks  bear  so  closely  on  this  head  that  we  cannot  do  better  than 
follow  Sib  W.  Reid's  example  in  quoting  them  ;  with  a  S.S.E.  wind,  cyclone 
moving  N.N.E.,  the  wind  veers  S.  and  8.W.  {see  Plate  VI.  fig.  8),  and  may 
become  so  strong  and  the  sea  so  heavy  that  the  ship  must  be  brought  to.  The 
remarks  are  as  follows  : — 

"  Heaving-to, — ^The  recent  disasters  which  have  occurred  to  American  ships, 
such  as  the  Dorchester,  Medora,  Ambassador,  and  many  others  have  caused  some 
enquiry  ;  and  it  has  been  suggested  by  experienced  men,  borne  out  by  the  facts, 
that  the  disasters  may  be  traced  to  the  '  heaving  of  ships  to  *  on  the  wrong  tack  ; 
that  is,  that  vessels  bound  to  the  westward  from  Europe,  instead  of  <  heaving-to  * 
with  their  port  tacks  on  board  in  a  south-west  gale,  as  is  too  often  the  caser, 
should  heave-to  on  the  starboard-tack. 

'*  It  is  well-known  that  our  westerly  gales  in  the  winter  season  often  begin  at 
S.  or  S.W.,  and  as  they  increase  in  intensity,  haul  round  gradually,  but  some- 
times suddenly  in  a  squall  to  the  N.W.  Take  then  the  case  of  a  ship  bound  to 
the  westward,  the  wind  commencing  at  the  S.  or  S.W.,  the  ship  on  the  larboard 
tack.  The  master  anxious  ta  get  to  the  westward,  carries  his  canvass  as  long  as 
possible,  and  continues  on  that  tack  until  he  has  his  ship  under  close-reefed 
topsails,  mizen  stays  sail  or  trysail,  in  fact,  '  hove  to '  on  the  port  tack,,  the 
sea  making  heavy  from  the  S.W.,  the  wind  keeps  hauling  to  the  westward,  and 
the  ship  falls  off  with  it  until  she  lays  in  the  trough  of  the  sea.  The  sea  then, 
having  the  control  over,  and  breaking  with  its  full  force  on  the  broadside,  there  is 
no  canvass  at  this  time  that  she  can  wear  under  with  safety.  The  ship  is  then 
disabled,  and  sometimes  founders.  The  fact  is,  over-anxiety  to  get  to  the  west- 
ward has  kept  the  ship  too  long  on  this  tack. 

'*  Now  what  is  the  best  course  as  a  general  rule  to  be  adopted  ?  We  think 
that  the  rule  should  be  laid  down  that  when  it  is  blowing  so  hard  as  to  make  it 
necessary  to  furl  foresail  or  head-sails,  previous  to  doing  so  the  ship  should  be 
wore  round,  and  hove-to  on  the  starboard  tack;  and  as  the  wind  hauls,  she  comes 
up  heading  the  sea  more  and  more,  until  it  is  on  the  bow,  and  of  course  in  the 
best  position  to  avoid  its  shock. 

**  Again,  often  the  wind  changes  so  suddenly  in  a  S.  W.  gale,  that  a  ship  is 
taken  aback  by  being  on  the  port  tack,  which  is  fearful  at  any  time,  and 
particularly  at  such  a  time.  Those  who  have  experienced  it  on  a  winter's  passage 
from  Europe,  with  a  crew  worked  down  by  hard  weather  and  on  a  dark  night,  can 
only  imagine  what  a  scene  it  is.  This  cannot  occur  on  being  '  hove-to  *  on  the 
starboard  tack.'' 

80.  Southerly  winds,  with  the  ship  on  a  W.N.W.  course,  are  always  found 
in  the  most  dangerous  quadrant  of  a  gale, — the  nearer  to  the  axis  line  the  near^** 
the  cyclone  is  moving  towards  the  eatst.     Under  any  circumstances  it  woul'^ 
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be  well  to  **  carry  on,"  as  the  ship  would  be  rapidly  nearing  the  centre.  In  the 
case  of  the  hnrricane  moving  E.N.E.  it  would  be  better,  upon  the  earliest 
symptoms  of  the  S.  wind  setting  in,  to  run  at  first  N.,  and  as  the  wind  Teered  £., 
make  good  westing  so  as  to  sail  round  the  front  of  the  gale ;  by  this  means  the 
course  could  be  resumed  as  soon  as  the  ship  had  crossed  the  axis  line.  The  case 
would  be  somewhat  similar  to  that  of  the  barque  Barlow  before  quoted^ 

81.  If  the  cyclone  be  moving  N.N. E.,  it  would  be  almost  impracticable  to 
sail  round  the  front  {see  Plate  YI.  fig.  8) ;  and  in  attempting  it,  much  time  would 
be  lost.  As  in  the  case  of  a  W.S.W.  course  with  a  southerly  wind,  we  should  be 
greatly  disposed  to  recommend  that  the  ship  should  be  brought-to  on  the  port 
tack.  Although  in  the  right  hand  semicircle  and  northern  hemisphere,  in  which 
all  storm  writers  recommend  the  starboard  tack,  yet  with  wind  at  S.,  hurricane 
moving  N.N.E.,  the  ship  will,  by  heaving-to,  feel  so  little  of  the  influence  of  the 
cyclone,  that  her  course  can  be  readily  resumed  as  soon  as  the  wind  has  hauled 
to  S.W.  It  is  true  that  by  resuming  her  course  she  will  be  headed  off  by 
westerly  breezes,  but  by  waiting  a  little  the  hurricane  will  make  northing,  which 
will  enable  her  to  stand  rather  to  the  north,  so  that  by  judiciously  following  the 
cyclone,  as  her  barometer  and  wind  will  allow,  she  departs  as  little  as  possible 
from  her  course. 

aa.  As  it  is  exceedingly  important  to  distinguish  between  a  N.N.E.  and 
E.N.E.  course  of  the  cyclones,  the  following  changes  in  the  hurricane  winds  may 
probably  assist  in  this  matter. 

The  cyclone  moving  N.N.E. ,  the  hurricane  winds  to  a  ship  lying-to,  wiU 
be  as  follows, — S.,  S.S.W.,  S.W. ;  and  the  intensity  of  these  winds  will  not  be 
very  great. 

The  cyclone  moving  E.N.E.,  the  ship  while  lying-to,  will  experience  the 
following  hurricane  winds,— S.,  S.S.W.,  S.W.,  W.S.W.,  W.,  W.N.W.,  N.W. 

Of  these  winds  the  first  and  last  are  of  moderate  force,  but  the  others  are  very 
strong,  especially  that  from  W.S.W.  If  therefore  the  commander  fall  in  with  a 
8.  wind,  from  which  he  concludes  that  he  is  on  the  eastern  verge  of  a  cyclone, 
and  he  pursues  his  course,  and  finds  that  long  before  the  wind  veers  to  S.S.E. 
his  barometer  fidls  very  rapidly,  and  that  he  has  to  shorten  sail,  he  may  rest 
satisfied  the  hurricane  is  coming  up  from  W.S.W.,  and  he  can  adopt  the 
necessary  measures  for  crossing  in  front  as  soon  as  he  finds  he  must  reduce  his 
eanvassy  but  this  manoeuvre  should  not  on  any  account  be  delayed.  If  on  the 
other  hand  the  barometer  should  fidl  but  gradually,  and  he  can  carry  sail  for 
some  time,  the  wind  hauling  slowly  to  S.S.E.,  he  may  consider  the  motion  of  the 
cyclone  to  be  more  northerly.  To  push  on,  however,  is  to  involve  himself  in  the 
centre  or  in  the  terrible  sea  behind.  His  best  course  is  evidently  to  heave-to— 
if  eariyf  on  the  part  tack — ^but  he  should  have  **  carried  on  "  so  fiir  as  to  be 
compelled  to  shorten  sail,  then  the  starboard  is  the  tack,  for  reasons  before 
assigned. 
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a«.  The  following  Catalogue*  (pp.  154 — 168)  arranged  chronologically, 
inclndes  every  hnrricane  in  the  North  Atlantic  of  which  any  record  can  be  traced 
to  the  year  1855.  The  extent  of  surface  over  which  they  occur  in  that  part  of 
the  ocean  may  be  divided  into  areas,  as  follows  : — I.  The  West  African ; — 
n.  The  West  Indian,  including  the  Gulf  of  Mexico ; — III.  The  Eastern  sea- 
board of  the  United  States  ; — IV.  The  Central  Atlantic ; — and  Y.  the  Northern 
and  Eastern  Atlantic. 

As  regards  the  West  African  area,  gales  of  a  rotatory  character  are  not  veiy 
frequent  there, — at  least  the  records  of  them  are  few  ;  and  it  cannot  be  said  that 
the  number  of  vessels  navigating  that  portion  of  the  Atlantic  is  not  large. 

The  area  including  the  West  Indies  and  Gulf  of  Mexico  is  well  known  ;  but 
better  and  more  accurate  ^information  relative  to  the  Northers  is  required,  for, 
although  it  appears  probable  that  those  dangerous  and  not  unfrequent  visitants  of 
the  Gulf,  may  result  (as  Redfield  and  Reid  inferred)  from  the  left  hand  semi- 
circle of  cyclones,  which  afterwards  progress  along  the  seaboard  of  the  States,  yet 
the  actual  instances  in  which  the  connection  has  been  traced  are  few. 

The  storm  paths  of  the  Central  AUantic  are  not  very  well  known. 

The  meteorology  of  the  Northern  and  Eastern  Atlantic — ^the  locality  of  the 
great  winter  gales — ^though  traversed  by  thousands  of  vessels  every  year,  is  not 
nearly  so  well  known  as  it  ought  to  be,  and  hurricanes  of  large  extent  but  of 
varying — though  too  frequently  of  very  dangerous — force  sweep  across  that 
region,  coming  (at  the  end  of  autumn,  during  winter,  and  at  the  commencement 
of  spring)  from  across  the  Atlantic  towards  the  iron-bound  shores  of  the  western 
part  of  the  British  Isles,  and  the  north-western  shores  of  France. 

From  this  Catalogue  of  865  hurricanes,  arranging  them  according  to  their 
monthly  occurrence,  it  appears  that  there  have  been  in 

January    5  ;  May    5  ;  September  80  ; 

February    7  ;  June  10 ;  October    69  ; 

March  11 ;  July  42 ;  November  17 ; 

April    6 ;  August  96 ;  December    7 ; 

HsNOB,  from  the  middle  of  June  to  the  end  of  November  is  the  Hurricane  season 
in  the  West  Indies,  and  on  the  Western  Atlantic ;  but  they  may  be  more  frequently 
expected  in  August,  September  and  October  than  at  any  other  time. 


•4.  The  typhoon  season  of  the  China  Seas  is  the  same  as  that  of  the  West 
Indian  hurricane?.  Out  of  60  cyclones  in  the  Bay  of  Bengal,  25  have  occurred 
in  October  and  November,  and  22  in  April  and  May.  In  the  Arabian  Gulfj 
cyclones  occur  during  both  monsoons  ;  and  in  the  southern  Indian  Ocean  they 


*  This  eatalogae  is  based  on  that  of  Akdbbs  Poet,  of  Hftvana,  and  published  is  tbe 
Joumal  of  the  "  Royal  Geographical  Society,"  Vol.  XXV. 
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are  most  frequent  during  January,  February,  or  March,  but  may  be  expected 
at  any  time  between  November  and  June. 


85.     Catalogue  of  Hurricanes  in  the  North  Atlantic  :- 


1493.  Feb.  12 ;  North  Atlantic. 

1494.  May  19—21 ;  Cuba,  between  Cape 
de  Cruz  and  Manzanillo.  (Jacobo 
de  la  Pezuela,  Easayo  Historico 
sobre  la  Isla  de  Cuba) . 

1494.  June  10 ;  St.  Domingo. 

1495.  St.  Domingo. 

1496.  March  (?) ;  North  Atlantic. 
1498.  Cuba.      (Desiderio   Herrera,  Me- 

moria  sobre  los  Hurricanes  de  la 

Isla  de  Cuba), 
1500.  Aug. ;  Caribbean  Islands. 
1502.  July  1,  2 ;  St.  Domingo. 
1502.  Dec.  5  ;  Porto  Bello,  St.  Domingo. 
1504.  Oct.  19 ;  North  Atlantic. 

1508.  Aug.  3 ;  St.  Domingo. 

1509.  Feb.  (?),  Mar.  (?);  Gulf  of  Mexico. 

1509.  July  29 ;  St.  Domingo. 

1510.  July      ;  St.  Domingo. 

1526.  Oct. :  St.  Domingo. 

1527.  Cuba. 

1530.  Porto  Rico,  Cuba. 

1548.  St.  Domingo. 

1557.  Cuba. 

1563.  Caribbean  Islands. 

1588.  Cuba. 

1591.  Aug.lO;NorthAtlantic,Lat.35°N. 

1628.  Sept.  19 ;  St.  Christopher. 

1642,  Wmdward  Islands,  Martinique. 

—  Martinique. 

—  St.  Christopher,  Martinique,  Gua- 
daloupe. 

1650.  St  Christopher. 

1651.  Martinique. 

1652.  Martinique,  Guadaloupe,  St.  Kitts. 

1653.  July  13 ;  St.  Vincent. 
1653.  Oct.  1 ;  St.  Vincent. 
1656.  Guadaloupe. 

1656.  Antilles.       (Dn    Tertre,    Histoire 
Oenerale  des  AntiU^,  1667). 

1657.  Guadaloupe. 

1658.  Antilles. 
1660.  Antilles. 

1664.  Oct.  22,  23 ;  Guadaloupe,  Antigua. 

1665.  Oct. ;  Caribbean  Islanas. 

1666.  Oct.  4,  5 ;  Guadaloupe,  Martinique, 
St.  Christopher. 

1667.  Aug.  19  ;  Barbadoes,  Nevis. 
1667.  Sept.  1 ;  St.  Chiistoval. 

1670.  Aug.  18;  90  leagues  from  Barbados 
1670.  Oct.  7  ;  Jamaica,  Barbadoes. 

1674.  Aug.  10 ;  Barbados,  Jamaica. 

1675.  Aug.  31 ;  Barbados. 

1680.  Aug.  14 ;  St.  Domingo. 

1681.  Antigua. 


1688. 
1691. 
1692. 
1692. 
1694. 
1694. 
1695. 
1700. 
1701. 
1702. 
1705. 
1707. 
1712. 
1712. 
1713. 
1714. 
1714. 
1714. 

1718. 
1718. 
1720. 
1722. 

1722. 
1725. 
1726. 
1728. 
1728. 
1780. 
1731. 
1733. 
1)33. 
1734. 
1737. 

1738. 
1739. 
1740. 


1740. 
1T42. 
1744. 
1744. 
}745. 
1746. 
1747. 

1747. 

1751. 
1751 
1751 


Mar.  1 ;  East  of  Jamaica. 
Antilles. 

June  7 ;  Jamaica. 
Oct.  24 :  Cuba. 
Aug.  13 ;  Barbados. 
Oct.  13  (?),  17  (?) :  Barbados. 
Oct.  2 ;  Martinique. 
Barbados. 
April  3 ;  Antilles. 
Barbados. 
Feb.  7 ;  Antilles. 
Nevis,  Antigua. 
Aug.  28 ;  Jamaica. 
Oct.       ;  Cuba. 
Guadaloupe,  St.  Thomas. 
Aug.  13,  14 :  Guadaloupe. 
Aug.  29 ;  Jamaica. 
Cuba — ^perhaps  the  same  as  one  of 
the  two  previously  mentioned. 
Mar.  6,  7 ;  St.  Vincent. 
Sept.      ;  Nevia. 
Barbados. 

Aug.  20  (?),  28  (?) ;  Jamaica  and 
Carolina.     U.S. 
Aug.  31 ;  Antilles. 
Martinique. 
Oct.  22 ;  Jamaica. 
Aug.  19 ;  Antigua. 
Carolina.     U.S. 
Cuba. 
Barbados. 
June ;  St.  Kitts. 
July  16 ;  Cuba, 
Sept.  1 ;  Jamaica. 
Sept.  9 ;  St.  Kitts,  Montserrat.  St. 
Domingo. 

Guadaloupe,  St.  Thomas. 
Sept.  9 ;  Antilles. 
Au^. ;    Antigua,  Martinique.  Do- 
mimca,&c.  This  hurricane,  pi'obably 
prevented  Dr.  Franldin  observing 
an  eclipse  of  the  moon. 
Porto  liico. 
St.  Thomas. 
Oct.  20;  Jamaica. 
Nov.;  Cuba. 
Caribbean  Islands. 
Jan. ;  North  Atlantic,  Lat.  40°  N. 
Sept.  21 ;  St.  Christopher,  Leeward 
Ishuads. 

Oct.  24 ;  St.  Christopher,  Leeward 
Islands. 

Mar.  7 ;  Jamaica. 
Aug.  10 ;  Jamaica. 
Sept.  2 ;  Jamaica. 
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1751.  Sept.  15  ;  St.  Domingo. 

1751.  Oct. ;  Jamaica,  St.  Domingo. 

1752.  Sept. ;  Charleston. 

1753.  Sept.  15 ;  Charleston. 

1754.  Sept. ;  St.  Domingo. 
1756.  Aug.  23  ;  Barbados. 

1756.  Sept.  12 :  Martinique. 

1757.  From  Florida  to  Boston. 

1757.  Aug.  29 ;  Barbados. 

1758.  Aug.    28  ;    Barbados   and    South 
Carolina. 

1759.  Sept.;  Gulf  of  Mexico. 
1761.  May  4 ;  Charleston. 

1761.  June  1 ;  Charleston. 

1762.  Dec.  9 ;  Cartagena. 

1765.  July  81;  Martinique,  St.  Eustatius, 

Guadaloupe. 
1765.  Sept.;  Martinique, Guadaloupe, St. 

Christopher.   . 

1765.  Nov.  13,  14 ;  St.  Domingo. 

1766.  Aug.  13 ;  Martinique. 
1766.  Aug.  16 ;  West  of  Jamaica. 
1766.  Sept.  11 ;  Virginia. 

1766.  Sept.  13, 15  ;  St.  Christoval,  Mont- 

1766.  Sept.  21 ;  St.  Eustatius,  Tortuga. 
1766.  Oct.  6 ;  Dominica,   St.   Eustatius, 

Guadaloupe. 
1766.  Oct.  22 ;  Pensacola. 
1768.  Aug.  12 ;  Grenada. 
1768.  Oct.  15 ;  Cuba. 

1768.  Oct.  25 ;  Cuba.     (Havana.) 

1769.  Aug.  30 ;  West  of  Florida. 

1769.  Oct.  29 ;  East  of  Florida. 

1770.  June  6 ;  Charleston. 

1771.  Aug. ;  St.  Eustatius. 

1772.  Aug.  4 ;  St.  Domingo. 
1772.  Aug.  16 ;  Cuba.  ?  (St.  Jago.) 
1772.  Aug.  17 ;  Antigua. 

1772.  Aug.  28;  Porto  Rico,  Jamaica. 
1772.  Aug.    81  ;    Leeward    and   Virgin 

Islands,  Antigua. 
1772.  Sept.  1 — i ;  Dominica,  St.  Domingo. 

1772.  Nov.  22  ;  St.  Cliristopher,  St.  Eus- 
tatius. 

1778.  July ;  St.  Thomas,  Cuba. 

1773.  Aug. ;  Boston ;  probably  same  as 
the  previous  one. 

1774.  Sept.  6.  Guadaloupe. 

1774.  Oct.  2 ;  Jamaica. 

1775.  July  30  ;  St.  Croix,  Martinique. 
1775.  Aug.  25 ;  Martinique. 

1775.  Aug.  27 ;  St.  Domingo. 
1775.  Sept.  14;  Cuba,  St.  Domingo. 

1775.  Oct.  16 ;  St.  Christopher. 

1776.  Sept.    4 ;     Antigua,    Martinique, 
Gnadaloupe. 

1776.  Sept.  5, 6 ;  Martinique,  Guadaloupe, 
St.  Christopher. 

1778.  Oct.  28 ;  Cuba. 

1779.  New  Orleans. 

1780.  Aug.   25  ;     St.  Christopher,  New 
Orleans. 

1780.  Aug.  8 — 12 ;  Barbados,  Martiniaue, 
Jamaica,  Cuba ;  this  hurricane  des- 


1780. 


1780. 


1780. 
1781. 
1781. 
1781. 
1781. 
1782. 
1782. 

1782. 
1782. 
1784. 
1784. 

1784. 
1785. 
1785. 
1785. 

1785. 

1785. 
1785. 
1786. 

1786. 
1786. 
1786. 
1786. 
1786. 
1787. 
1787. 


troyed  the  town  of  Savanna-la-Mar, 
in  Jamaica,  and  was  exceedingly 
violent  in  Lucea  and  Montego  Bays ; 
it  crossed  Cuba  and  the  Bahamas, 
destroying  and  disabling  several 
ships  in  Sir  Peter  Parker's  and 
Sir  George  Rodney's  squadrons — 
a  portion  of  the  latter  having  been 
stationed  off  the  Delaware.  It  is 
also  said  to  have  been  accompanied 
by  an  earthquake.  (Reid's  Attempt 
to  Develop  the  Law  of  StormSt*  8rd 
edition,  p.  289.) 

Oct.  10—18;  called  the  Great 
Hurricane ;  it  passed  over  the  Wind- 
ward an  Lee w a rd  Islands,  destroy- 
ing many  lives  and  much  property ; 
thence  its  course  was  over  Porto 
Rico  and  St.  Domingo ;  it  recurved 
near  the  j>arallel  of  22''  N.,  and 
taking  a  direction  towards  the  N.E. 
part  of  the  Atlantic,  passed  south  of 
Bermuda.  It  was  very  slightly  felt 
at  Jamaica.  (Reid's  "  Attempt,  <tc, 
p.  337.) 

Oct.  16 — 17;  Solano's  storm;  it 
dispersed  the  Spanish  fleet  intended 
for  the  attack  of  Pensacola ;  it  com- 
menced near  the  west  end  of  Cuba, 
and  proceeded  towards  Texas. 
(Reid's  'Attempt^  do"  p.  394.) 

Oct.  31 ;  Barbados. 

Mar.  15  ;  West  Indies. 

Aug.  1.  Jamaica. 

Aug.  10 ;  North  Carolina. 

Sept.  5  ;  St.  Domingo. 

April  12  ;  North  Atlantic. 

July  25  ;  N.  Atlantic,  Lat.  43^°  N., 
Long.  42°  W. 

July  31 — Aug.  1 ;  Jainaica. 

Sept.  16 ;  North  Atlantic. 

March  8 ;  Cuba. 

July  10;  Jamaica — accompanied 
by  an  earthquake. 

«fuly  30 ;  Jamaica,  St.  Domingo. 

July  6 ;  West  Indies. 

July  25;  St.  Croix. 

Aug.  24—27;  Guadaloupe,  St. 
Christopher,  Jamaica. 

Aug.  31;  Guadaloupe,  Barbados, 

St.  Domingo. 

Sept.  22 — 24;  Carolina,  Virginia. 

Sept.  27;  St.  Domingo. 

Aug.  11;.  Barbados,  St.  Eustatius 

St.  Domingo. 

Aug.  29 ;  United  States. 

Sept.  2;  Barbados. 

Sept.  10 ;  Guadaloupe. 

Oct.  5 ;  Barbados,  C&enada. 

Oct.  20 ;  Jamaica. 

April ;  Bermudas,  United  States. 

July;  Guadaloupe,  and  probably 
reached  the  United  States  on  the 

30th. 
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1787.  Aug.  3 ;  Dominica. 
1787.  Aug.  16 ;  Florida. 
1787.  Aug.  23 ;  Dominica. 
1787.  Aug.  29 ;  Dominica. 
1787.  Sept.  2 ;  Honduras. 
1787.  Sept.  19  ;  United  States. 
1787.  Sept.  23  ;  BeUze. 

1787.  Dec.  1 ;  West  Indies. 

1788.  Jan.  1 ;  Honduras. 
1788.  March,  Apiil ;  St.  Croix. 
1788.  July  22;  United  States. 

1788.  Aug.  14r-19 ;    Martinique,   Porto 
Rico,  St.  Domingo,  United  States. 
1788.  Aug.  29 ;  Dominioa. 
1788.  Sept.  19,  20 ;  United  States. 
1790.  August ;  Nevis. 

1790.  July  31 ;  Jamaica. 

1791.  June  21;  Cuba. 
1791.  Sept.  27 ;  Cuba. 

1791.  Oct.  20 ;  Jamaica. 

1792.  July  16 ;  West  Indies. 
1792.  Aug,  1 ;  Antigua. 

1792.  Aug.  6;    Bermuda,   and    United 

States ;  possibly  same  as  last. 
1792.  Sept.  10  ;  Antigua. 
1792.  Oct  29 ;  Cuba. 

1798.  Aug.  12 ;  St.  ChristovaL  St.  Eus- 
tatius,  St.  Thoaaas. 

1794.  Aug.  27, 28 ;  Cuba. 
1796.  Aug.  10 ;  Jamaica. 
1796.  Aug.  18 ;  Antigua. 
1796.  Oct.  3 ;  Bahamas. 
1796.  Oct.  24 ;  Cuba. 
1796.  Nov.  2;  Cuba. 

1799.  Cuba. 

1800.  Nov.  2 ;  Cuba. 

1801.  July  22 ;  Nassau,  Bahamas. 

1802.  Feb.  21—28 ;  Charleston  to  Nova 
Scotia. 

1802.  Sept.  16 ;  Ciunana,  North  coast  of 
South  America. 

1803.  July  10 ;  Bahamas. 

1804.  Aug.  29  ;  Jamaica. 

1804.  Sept.  3—9;  Windward  islands, 
passed  over  the  Bahamas,  recurved 
in  about  SV  N.  and  thence  took  a 
course  to  Nova  Scotia. 

1804,  Sept.  3—6 ;  Leeward  Islands. 

1804.  Sept.  22 ;  Jamaica. and  Lat.  20}'' N. 

1804.  Oct.  4 ;  Savanna,  Georgia. 

1804.  Oct.  9;  United  States. 

1806.  July  27 ;  Jamaica. 

1806.  July  29;  Nortihward  of  Barbados 
to  Lat.  26**  N.,  Long..  674"  W. 

1806.  Aug.  30;  Eleuthera,  Bahamas. 

1806.  Sept.  9 ;  Dominica. 

1806.  Sept.  24—27 ;  Dofninica  and  the 
West  Indies. 

1806.  Oot.  6 ;  Bahamas. 

1806.  Oct.  27 :  Bahamas. 

1807.  July  26—8 ;  St.  Christoval,  Mont- 

1809.  8Mtt.  6;04ha. 

1809.  Jmy  27 ;  Dominica,  Guadaloupe. 


1809. 
1809. 
1809. 
1809. 
1810. 
1810. 
1810. 
1810. 
1812. 
1812. 

1812. 
1812. 
1812. 

1813. 
1813. 
1813. 


1813. 
1818 
1813. 
1813. 

1813. 
1813. 
1813. 
1816. 

1815. 


1816. 
1816. 
1816. 
1816. 
1816. 

1816. 
1817. 
1817. 
1817. 

1818. 
1818. 

1818. 
1818. 
1818. 

1818. 
1818. 
1818. 
1818. 

1819. 
1819. 

1819. 
1819. 


Aug.  1 — 3 ;  Dominica,  Guadaloupe. 
Sept.  2  ;  Guadaloupe,  Porto-Rico. 
Oct.  13 ;  Martinique. 
Oct.  18;  Trinidad. 
Aug.  12 ;  Trinidad,  Barbados. 
Aug.  28 ;  Barbados. 
Sept.  28;  Cuba. 
Oct.  26—26 ;  Cuba. 
Aug.  14 ;  Jamaica. 
Aug.  19;  New  Orleans;  possibly 
the  same  as  the  preceding  hurricane. 
Oct.  12;  Jamaica;  /posubly       the 
Oct.  14;  Jamaica;  j  same  hurricane 
Oct.  14 :  Trinidad  I  —but  an  error 
aud  Cuba.  iin  the  date. 

July  20;  Bermuda. 
July  22 ;  Barbados. 
July  22 — 3 ;  Dominica,  MartLaiqi^^, 
St.  Christoval ;  Dominica  suffered 
considerably  from  two  hurricanes 
which  succeeded  each  other  within 
a  short  time. 

July  26 ;  Bermuda,  Bahamas. 
July  31 ;  Jamaica. 
Aug.  1 ;  Jamaica. 

Aug.  6—9 ;  N.  Atlantic,  Lat.  41"  ; 
possibly  the  same  as  the  preceding. 
Aug.  26 ;  Dominica. 
Nov.  19 ;  Nova  Scotia. 
Belize. 

Aug.  9;    Gulf   Stream,  Lat  40". 
Long.  60^ 

Aug.  31  to  Sept.  1 ;  St.  Bartholomew 
where  30  saU  were  driven  ashore, 
but  the  gale  did  not  reach  B^bados, 
N.  Atlantic,  Lat.  39°,  Long.  56^ 
Sept.  18—23  ;  St.  Bartholomew. 
Sept.  20 ;  Turk's  Island. 
Sept.  29 ;  Barbados. 
Oct.  18 ;  Jamaica. 
Sept.   16;  Barbados,  Martinique, 
Dominica. 

Oct.  16 ;  Dominica,  Martinique. 
Sept.  16 ;  Dominica. 
Oct.  21 ;  Small  Islands,  St.  Vincent. 
Oct.    23;    Barbados,    St.    Luoija, 
Martinique. 
Aug.  28 ;  Bermuda. 
Sept.  10—12 ;  Cayman  Isles,  Ci^n- 
peche. 

Sept.  19 ;  St.  Domingo. 
Sept.  21 ;  Barbados,  Dominica. 
Sept.  22—26 ;  Antigua ;  the  se,mf 
as  the  preceding. 
Sept.  27—30;  Barbados. 
Oct.  7 ;  Port  Royal  (Jam^oa). 
Oct.  21 ;  St.  Lucia. 
Nov.  17 — 20 ;  Jamaica  (Cornwall 
County). 

Aug.  26 ;  Dominica. 
Sept.  21—22;  St.  Lucia,  Baxbados, 
Virgin  Islands,  Porto  Rico. 
Oot.  13—16 ;  Barbados,  St.  Lucia. 
Cuba. 
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1821 
1821 


1821 
1821 
1822 
1822 
1822 


1824. 
1824. 


1825 

1825 
1826 
1826, 


1826. 
1827. 
1827. 


1827. 
1827 
1827. 
1828. 


1828. 
1828. 


1829. 
1830. 
1830. 
1830. 


Sept.  1;  Gnadaloupe,  300  lives  lost. 

Sept.  1 ;  Northward  of  the  Baha- 
mas ;  recurved  in  32**  N. ;  crossed 
New  York  and  Boston  on  its  passage 
towards  Nova.  Scotia.  (Reid's 
'*  Attempt,  rf<j.,"p.  13). 

Sept.  9;  Antigua,  St.  Bartholomew. 

Sept.  23  ;  New  Haven,  U.S. 

Mar.  11 ;  Jamaica. 

July  11;  Mobile,  U.S. 

Dec.  18;  Barbados. 

Oct.  30  ;  Over  the  eastern  part  of 
the  Atlantic,  in  the  south  of 
England,  and  at  Geneva;  the 
centre  passing  between  these  loca- 
lities. Luke  Howabd,  author  of 
the  "  Climate  of  Londan,''  says  that 
•*  this  northerly  gale  spent  its  fury 
on  the  ocean,  west  of  Britain," 
(Reid's  "  Attempt,  £c."  p.  419.) 

July  26 ;  West  Indies. 

Sept.  7 — 8;  Guadaloupe,  and 
noithward  of  Bermuda.  (Reid's 
"  Attempt,  do."  p.  89). 

July  26 — 26;  Dominica,  Marti- 
nique, Guadaloupe. 

Oct.  1 ;  Cuba. 

Aug.  18 ;  Antilles. 

Nov.  6 — 9  ;  Over  the  eastern  part 
of  the  Atlantic,  and  at  the  island  of 
Teneiiffe.  (W.  C.  Redfisld,  in  the 
American  Journal  of  Science,  second 
series.  Vol.  XVIII.,  p.  179). 

Cuba. 

July  30 ;  North  Carolina. 

Aug.  17 — 28 ;  Leeward  Islands  and 
the  Bahamas ;  recurved  in  30**  N. ; 
passed  near  Cape  Hatteras,  and  to 
the  southward  of  Nova  Scotia  and 
Newfoundland. 

Sept.  >;  N.  Atlantic. 

Oct.  11 ;  Bahamas. 

Belize. 

Jan ;  bet\f'een  Bermuda  and  Hali- 
fax; it  traversed  the  N.  Atlantic 
and  reached  Plymouth  on  Jan.  13, 
where  it  was  very  destructive. 

Mar.  15 ;  Gulf  of  Mexico. 

Sept.  19;  Capt.  Cornino's  hurri- 
cane, between  Lat.  20"*  and  40''  N., 
Long.  40**  and  55*»  W.,  (W.  C.  Red- 
field  and  Sib  W.  Reid). 

July  24;  Boston,  U.S. 

Apnl  24 ;  Vera  Cruz. 

Aug.  7 ;  Jamaica. 

Aug.  12 ;  Northward  of  the  Lee- 
ward Islands  and  the  Bahamas; 
recurved  in  31°  N.,  just  eastward  of 
Florida ;  swept  over  the  land  in  the 
neighbourhood  of  Cape  Hatteras, 
and  proceeded  to  the  southward  of 
Nova  Scotia  and  Newfoimdland. 
(Reid's  Attempt,  and  Redfield  in 
American  Journal  of  Science,  first 


series.  Vol.  XX.,  pp.  84—38). 

1830.  Aug.  19—24;  Martinique  and 
United  States. 

1830.  Aug..  20 ;  Northward  of  the  Lee- 
ward Islands  and  the  Bahamas; 
recurved  in  SV  N.,  making  a  direct 
course  to  St.  George's  Bank. 
(American  Journal  of  Science,  first 
series.  Vol.  XX.  and  XXI). 

1830.  Sept.  29 ;  Northward  of  the  Lee- 
ward Islands ;  recurved  in  31**  N.. 
Long.  68**  W.,  making  direct  for  the 
Great  Bank. 

1830.  Dec.  5 — 6 ;  American  Coast  from 
Lat.  30°  N. 

1831.  Jan.  13 ;  Frst  noticed  about  its 
point  of  recurvature  30°  N.;  77**  W., 
whence  its  path  was  traced  as  hx 
as  Nova  Scotia. 

1831.  April  27  ;  United  States. 

1831.  Belize. 

1831.  June  10  ;  Florida. 

1831.  June  23 ;  Tobago  and  Trinidad 
(which  are  very  rarely  visited  by 
hurricanes),  across  the  Caribbean 
Sea,  the  Gulf  of  Mexico,  and  the 
Peninsula  of  Yucatan,  thence 
towards  Vera  Cruz. 

1831.  Aug.  10—17 ;  Barbados,  St.  Lucia. 
St.  Domingo,  Cuba,  and  thence  to 
New  Orleans.  It  recurved  in 
30**  N.,  and  was  not  traced  further. 
(Reid's  Atternpt,  <te.) 

1832.  June  3 — 6 ;  Cuba,  Bahamas,  Ber- 
muda. 

1832.  Aug. ;  Between  Havanna  and  Ma- 
tanzas.  (Reid's  Attempt,  dc, 
p.  81). 

1833.  Aug.  14;  Guadaloupe,  Antigua, 
Bermuda. 

1833.  Sept.  20  ;  Dominica. 

1883.  Oct.  16—19;  Cuba,  Gulf  of  Mexico. 

1834.  Sept.  20 ;  Dominica. 

1834.  Oct.  20 ;  Martinique. 

1835.  April  28 ;  United  States  Coast. 

1836.  July  26;  Barbados,  St.  Vincent 
and  St.  Lucia. 

1835.  Aug.  12  ;  Leeward  Islands,  Porto 
Rico,  north  of  St.  Domingo,  Cuba, 
and  across  the  Gulf  of  Mexico  to 
Texas.  Its  course  was  almost 
identical  with  that  of  Solano's  storm 
by  which  the  Spanish  fleet  was 
dispersed  on  Oct.  17,  1780. 

1835.  Sept.  3;  Barbados.  (Reid's  At- 
tempt, Ac.) 

1835.  Sept.  18;  Matamoras,  Gulf  of 
Mexico. 

1835.  Nov.  10 ;  Across  the  great  lakes  to 
the  southward  of  Toronto,  and 
towards  Nova  Scotia. 

1886.  Nov.  23 ;  From  the  St.  Lawrence, 
across  the  Atlantic  to  the  north  of 
Germany;  felt  in  the  south  of 
England. 
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1836.  Nov.  30 ;  New  York.  Barometer 
on  the  28th,  30*27  in.,  depressed  by 
cyclone  0*62  inch.  {American 
Journal  of  Science^  second  series, 
Vol.  XVlil.,  p.  186). 

1836.  Dec.  5  ;  New  York.  Barometer  on 
the  4th,  3029  in.,  depressed  by 
cyclone  0*35  in. 

1836.  Dec.  10 ;  New  York.  Barometer 
on  the  8th,  30*35  in.,  depressed  by 
cyclone  0*44  inch. 

1836.  Dec.  14 ;  New  York.  Barometer 
on  12th,  3028  in.,  depressed  by 
cyclone  0'86  inch. 

1836.  Dec.  17 ;  New  York.  Barometer 
on  16th,  30*46  in.,  depressed  by 
cyclone  0*90  inch. 

1836.  Dec.  21;  New  York.  Barometer 
on  19th,  30*80  in.,  depressed  by 
cyclone  105  inch.  {American 
Journal  of  Science,  second  series. 
Vol.  XVltl.,  p.  186,  where  W.  C. 


Red  FIELD  has  adduced  the  last  six 
storms  as  illusti*ative  of  the  i*apid 
succession  of  revolving  gales  at 
New  York  in  certain  seasons.  He 
says,  '*  Each  c5'clone  exhibited  liere 
the  winds  of  its  two  right  quadrants, 
gradually  veering  from  a  southern 
quarter,  to  the  western  board,  as  it 
went  onward;  thus  showing  the 
cyclonic  centres  to  have  pissed  far 
westward  of  New  York,  and  over 
the  Canadas,  in  their  several  routes 
to  the  northern  regions  of  the 
Atlantic")  The  storm  wliich  visited 
New  York  on  Dec.  21,  has  been 
traced  by  Prof.  Loomis  across  tlie 
lakes,  and  Canada  to  Labrador. 

1837.  July  9  ;  Barbados,  St.  Lucia. 

1837.  July  26 ;  Barbados,  St.  Lucia,  St. 
Vincent,  Martinique,  Dominica,  the 
Bahamas,  and  Florida.  (Re id's 
Attempt,  dc,  p.  47.) 


1837,  July  31 ;  Eastward  of  the  Leeward  Islands,  across  them,  and  along  the  norili- 
eastem  pai-t  of  St.  Domingo,  the  Bahamas,  and  Florida.    (Ried's  Attempt  dtc,  p.  57.) 

This  is  one  of  the  most  remarkable  cyclones  on  record,  inasmuch  as  it  presents  a 
very  decided  exception  to  the  law  of  recurvature.  The  cyclone  of  July  26th,  but  a 
few  days  previous,  clearly  recui-ved,  although  it  was  not  detected  at  tlie  time,  in 
about  31**  N.,  while  the  present  instead  of  recurving^  passed  over  the  land  in  a 
direction  towards  the  N.  W.  inclining  to  W.N.  W.  It  is  rather  difficult  to  explain 
this  anomaly,  especially  as  the  recurvature  of  the  cyclone  of  July  26,  is  the  earliest 
of  the  season  on  record. 

1837,  Aug.  6 ;  Less  Antilles. 

1837,  Aug.  12 ;  East  and  North  of  the  Leeward  Islands,  the  soutli-west  margin 
crossed  Turk's  Island,  the  Baliamas,  and  grazed  the  eastern  shores  of  Florida ;  die 
cyclone  recurved  in  32°  N.,  and  passed  midway  between  Halifax  and  Bermuda ;  its 
l>ath  is  delineated  ou  Reid's  chart,  and  he  gives  a  large  chai-t  of  it  and  all  the  details 
in  his  Attempt,  dc,  p.  75. 

1837,  Aug.  24;  east  and  north-east  of  the  Bermudas,  felt  by  the  Castries,  Victoria, 
and  Clydesdale.     (Ried's  Attempt,  d'c,  p.  121). 

1837,  Aug.  30;  from  Appalacha  and  St.  Mark,  over  Florida  towai*ds  Cape  Fear. 
(Reid's  Attempt,  dtc,  p.  124). 

1837,  Sept.  27  to  Oct.  10 ;  from  the  Caribbean  Sea  across  Yucatan  and  the  Gulf 
of  Mexico  to  Texas,  recurved  in  27**  N.,  and  passed  over  New  Orleans  and 
Charleston,  on  its  way  to  the  Atlantic, — XV.  on  Col.  Reid's  chart.  Details  and 
diagram  in  his  Attempt,  dtc,  p.  133,  and  extracts  from  Mr.  Redfi eld's  paper  ou  the 
Cuba  Hurricane  in  the  Progress  of  Development,  p.  299. 

This  cyclone  is  interesting,  as  immediately  connecting  an  Atlantic  hunicane  with 
tlie  "  Northers  "  of  Mexico.  It  is  also  remarkable  for  recurving  moi-e  westerly  than 
any  other  east  of  the  mainland. 

1837,  Oct.  13 ;  Cuba. 

1838,  Feb.  13;  Eastern  Atlantic.  Wind  S.E.  m  Ireland,  S.W.  m  Tortugal. 
(Reid's  Attempt,  dc,  p.  412). 

1838,  Sept.  2 ;  Lat.  29°  48'  N.,  Long.  68°  6'  W.     (Reid's  Progress,  p.  41). 

1838,  Sept.  10 ;  at  New  York.  Cyclone  traced  from  tlie  Bahamas  along  the  coast 
of  America. 

1838,  Oct.  11 ;  Eastern  Atlantic.  Centre  not  far  north  of  Scotland,  coming  from 
northward  of  west,  and  moving  to  soutliward  of  east,  chain  bridge  at  Montrose 
damaged.     (Reid's  Attempt,  dc,  p.  428). 

1838,  Oct.  28 ;  Eastern  Atlantic.  Passed  over  England,  severe  in  tlie  southern 
counties.     (Reid's  Attempt^  dc,  p  431). 

1838,  Nov.  1 ;  Vera  Cruz. 

1838,  Nov.  20;  Vera  Cruz. 
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1838,  Nov.  2« :  Eastern  Atlantic.  Centre  passed  on  a  somewhat  N.N.E.  coarse 
over  the  Irish  Channel.  Stormy  weather,  probably  arising  from  this  cyclone,  was 
observed  at  Gibraltar,  on  tlie  coast  of  Portugal,  and  in  the  Bay  of  Biscay.  (Milne's 
paper  in  the  Transactions  of  tits  Royal  Sooiety  of  Edinburgh). 

1838,  Nov.  28 ;  Eastern  Atlantic.  Centre  passed  to  the  west  of  Ireland  on  a 
N.N.E.  course.  This  cyclone  has  been  traced  by  Mr.  Milne,  and  estimated  to 
include  in  its  eastern  semicircle  the  whole  of  Great  Bntain  and  Ireland,  France, 
Spain,  Portugal,  and  a  part  of  Germany,  while  its  western  semicircle  embraced  half 
the  breadth  of  the  Atlantic,  on  the  parallel  of  50^  N.  (Transactions  of  the  Royal 
Society  of  Edinburgh  for  1839.     Chart  in  Reid's  Progress  of  Development,  p.  323). 

1839,  Jan.  « ;  Eastern  Atlantic.  Centre  moved  on  an  E.N.E.  course  over  Ireland, 
the  Irish  Channel,  and  Great  Britain,  towards  Gotenburg  in  Sweden.  (Reid's 
Progress  of  Development,  p.  329). 

1839,  June  9 ;  Antigua. 

1839,  Sept.  8 ;  The  Bermuda  hurricane ;  first  experienced  nearly  15°  eastward  of 
the  Leeward  Islands,  cleared  them  about  5°  to  the  N.E.,  and  proceeded  in  a  curved 
course  to  Uie  Bermudas,  passing  them  on  the  11th  and  12th ;  after  these  days  it 
i*apidly  dilated  in  size,  sweeping  over  Nova  Scotia,  the  Gulf  of  St.  Lawrence,  and 
NeTvfoundland.  Sir  \V.  Reid  gives  chai*ts  of  this  cyclone  in  both  his  works.  He 
has  devoted  much  attention  to  the  sueUs  raised  by  tlie  hurricane  in  its  progress. 
{Attempt,  drc.j  p.  439.     Progress  of  Development^  p.  30). 

1839,  Oct.  2« ;  the  Bermudas.  Wind  veering  from  S.E.  by  E.  by  the  N.  to  N.W. 
Progression  of  cyclone  towards  N.E.  Wind  7  of  Ai>.miral  Beaufort's  Scale,  from 
Report  of  the  Weather,  Government  House,  Bermuda,  liviiii^  Progress  of  Develop- 
ment, p.  248). 

1839,  Nov.  5 ;  Galveston,  Gulf  of  Mexico. 

1839,  Nov.  « ;  the  Bermudas.  Wind  veering  rapidly  from  S.W.  to  W.N.W^.,  stormy 
weather  noi-th  of  the  islands — thunder  and  liglitning.  ( Weekly  report  of  weather  at 
Government  House,    Reid's  Progress  of  Development,  p.  249). 

1839,  Nov.  13;  tlie  Bermudas.     Wind  veeiiiig  from  S.S.E.  to  W.N.W.    Pro- 

fression  of  cyclone  nearly  E.N.E., — the  centre  passed  north  of  the  islands-Hsea 
reaking  liigh  and  roaring  loud.  (Reid's  Progress  of  Development,  p.  251). 
The  above  cyclones,  Oct.  20  to  Nov.  13,  as  determined  from  Meteorological. 
Observations  made  at  the  Bermudas,  are  inserted  partly  to  coiroborate  Mr.  Redfi eld's 
view  of  the  rapidity  with  which  revolving  gales  succeed  each  otlier,  and  partly  to 
indicate  tlie  talue  of  constant  observation.  There  can  be  no  doubt  tliat  cyclones  of 
every  degree  of  force,  from  a  light  air  to  a  violent  hunicane,  more  or  less,  are 
perpetuaUy  present  at  one  part  or  another  of  tlie  ocean,  and  it  is  highly  probable 
the  Atlantic  is  never  perfecuy  free. 

1839,  Dec.  5 ;  the  Azores ;  the  sea  rose  at  St.  Michael's  upwards  of  30  feet,  causing 
great  loss  of  property,  but  only  of  one  life.  The  centre  appears  to  have  passed  near 
the  western  islands  of  the  group.     (Reid's  Attempt,  p.  252). 

1839,  Dec.  13;  From  the  interior  of  America,  north  of  New  Orleans,  across 
Washington,  Baltimore,  Philadelphia,  and  New  York,  to  the  Great  Banjc.  (Traced 
by  W.  C.  Redfield).  This  cyclone  lias  been  made  by  Reid  the  subject  of  com- 
parison with  Mr.  Milne's  gale  of  the  28tli  of  Nov.,  1838 ;  they  both  appear  to  have 
been  about  tlie  same  size.  Sir  W.  Reid  considers  that  sufficient  evidence 
exists  to  shew  that  this  hunicane  crossed  the  Atlantic,  and  thus  resembled  those  of 
Jan.  1828,  and  Nov.  23,  1830, 

Sir  W.  Reid's  chai*t  of  the  two  gales  (Mb.  Red  field's  and  Mr.  Milne's),  to  be 
found  in  his  Progress  of  Development,  p.  328,  is  very  instructive ;  it  not  only  makes 
us  acquainted  with  the  vast  extent  of  the  **  ^vinter  gales  "  of  the  high  latitudes,  but, 
when  it  is  considered  that  these  are  the  only  two  well  worked-out  instances,  (and  in 
the  case  of  the  north-eastern  Atlantic,  Mr.  Milne's  is  the  only  one, — ^the  Royal 
Charter  gale,  Oct.  1869,  fully  described  by  Admiral  FitzRoy,  alone  excepted), 
Reid's  chart  indicates  how  much  remains  to  be  done  in  order  to  become  as  well 
acquainted  with  the  European  as  we  are  with  tlie  American  destructive  cyclones. 

1840,  May  23 ;  Madeira. 
1840,  Sept.  10;  Porto  Rico. 

1840,  Nov.  13 ;  Eastern  Atlantic.  The  British  Islands,  path  N.N.E.  (Nautical 
Magazine,  1841).  _        .^^      .    _ 

1840,  Nov.  17 ;  Eastern  Atlantic.  The  British  Islands,  path  E.N.E.  (Nautical 
Magazine,  1841). 
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1840,  Nov.  18 ;  a  Mexican  Norther.  Experienced  by  H.M.  sloop  Victor  off  the 
bar  of  J?ampico.     (Reid's  Progress  of  DeveUypmeiit,  dc,  p.  314). 

1840,  Nov.  34 ;  a  Mexican  Norther.  Experienced  by  H.M.  sloop  Victor  on  her 
passage  from  Tampico  to  Vera  Cruz,  it  was  very  severe,  and  lasted  about  forty  hours. 
(Reids  Progress  of  Development,  dc,  p.  816). 

1840,  Dec. ;  two  Northers.    Experienced  by  H.M.  ship  Thunder. 

1841,  Jan.  11 ;  a  Norther.    Experienced  by  H.M.  ship  Thunder. 

1841,  Jan. ;  another  Norther.  Experienced  by  H.M.  ship  Thunder.  {Nautical 
Magazine^  1841). 

It  is  the  opinion  of  both  Sir  William  Rrid  and  Mr.  Redfield,  that  these  Mexican 
Northers  result  from  the  passage  of  the  left-hand  semicircles  of  cyclones  as  they 
sweep  over  the  Gulf  of  Mexico,  or  recurve  in  the  neighbourhood  of  Texas.  Our 
information  at  present  is  but  scanty  relative  to  tlie  connexion  of  the  Northers  with 
cyclones.  A  glance  at  Col.  Reid's  chart  will  shew  that  such  a  connexion  must  exist 
and  the  recurvature  of  the  cyclone  of  Sept.  27,  1837,  is  a  case  in  point.  We  want, 
however,  well  traced  instances  from  Mexico  onwards. 

Mr.  PlDDiNOTON,  has  this  pertinent  remark  on  the  Mexican  Northers.  "  As  we 
have.now  one  undoubted  proof  in  the  October  cyclone  of  1848,  of  the  Bay  of  Bengal, 
that  cyclones  wherever  and  however  they  may  originate,  certainly  descend  and  settle 
down  on  the  ocean,  after  passing  over  h^h  land,  it  may  be  worth  while  to  consider 
whether  these  Northers,  which  often  cannot  be  traced  up  from  the  eastward  and 
south-eastward,  may  not  be  at  times  cyclones  from  the  Pacific  Ocean."  (Piddino- 
ton's  Horn  Booh,  p.  317). 

The  following  are  considered  as  'precludes,"  generally  announcing  a  Norther. 
First,  a  general  humidity  of  the  atmosphere.  Second,  the  peak  of  ^e  Orizaba 
Mountain  visible  and  clear,  the  lower  parts  only  being  enveloped  in  dense  hazy 
clouds.  Third,  the  distant  mountains,  far  inland  to  the  S.E.  exceedingly  clear, 
together  with  excessive  heat, — and  depression  in  the  animal  kingdom. 

1841,  Oct.  3—6  ;  Nantucket,  U.S. 

1841.  Oct.  6 ;  Barbados,  St.  Lucia. 

1841,  Oct.  21—28 ;  Bermuda. 

1841,  Nov.  88;  Cuba. 

1842,  July  12 ;  Cape  Hatteras,  U.S. 

1842,  Aug.  30 ;  North  of  the  Leeward  Islands.  Crossed  the  Bahamas,  passed 
between  Florida  and  Cuba,  and  over  the  Gulf  of  Mexico,  on  its  way  towards  Idexico. 
This  is  the  only  cyclone  on  record  with  a  due  westerly  course.  (American  Journal 
of  Science  ioT  1846). 

1842,  Sept.  4 ;  Cuba. 

1842,  Oct.  2  ;  from  the  Gulf  of  Mexico,  west  of  Yucatan,  across  Florida  to  the 
Atlantic,  north  of  Bermuda.     (American  Journal  of  Science,  1846). 

1842,  Oct.  2—10;  Bermuda. 

1842,  Oct.  24 ;  a  hurricane  which  probablv  originated  on  the  western  coast  of 
Africa,  recurved  in  the  neighbourhood  of  (to  the  west  of)  the  Canaries,  passed  over 
Madeira  and  thence  towaids  Lisbon  and  Seville.  (Reid's  Progress  of  Development, 
Sc,  p.  276. 

1842,  Nov.  8  ;  Lat.  36*  40'  N.,  Long.  61°  W. 

1842,  Nov.  19;  a  Mexican  Norther;  Ship  Electra,  Lat.  22**  60'  N.,  Long.  89*  21'  W. 

1842,  Dec.  8 ;  a  Mexican  Norther ;  Ship  Electra,  at  Saciificios. 

1843,  Jan.  31 ;  a  Mexican  Norther ;  Ship  Electra,  off  Tampico,  Lat.  23*  41'  N., 
Long.  94°  60'  W. 

1843,  Feb.  14 ;  a  Mexican  Norther ;  Ship  Electra,  at  Sacrificios.  Reid's  Progress 
of  Development,  dtc,  p.  318,  gives  the  Log  of  the  Electra  which  experienced  these 
Northers). 

1843,  Aug.  17  ;  on  a  slightly  curved  track,  a  little  to  the  west  of  Bermuda ;  and 
supposed  by  Sir  W.  Reid  to  have  passed  over  the  Bay  of  Fundy.  (Reid's  Progress 
of  Development,  pp.  22  and  367). 

1843,  Oct.  13  ;  Florida. 

1844,  Feb.  22 ;  Martinique. 

1844,  May  12 ;  Lat.  37*'  47'  N.,  Long.  66°  22'  W. 

1844,  Oct.  2 ;  from  Fort  Brady  on  Lake  Superior,  over  the  northern  parts  of  the 
United  States,  Canada,  and  the  Gulf  of  St.  Lawrence  to  Newfoundland. 

1844,  Oct.  3;  the  great  Cuba  hurricane.  First  experienced  near  the  Sea  of 
Honduras,  crossed  the  western  part  of  Cuba  and  the  Bahamas,  and  proceeded  across 
the  Atlantic  to  Newfoundland.  {Americctn  Journal  of  Science,  1846 ;  also  copious 
extracts  in  Col.  Rkid's  Attempt,  dc,  p.  296). 
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1844,  Oct.  9 ;  a  Tornado  cyclone  in  the  English  Channel,  Lat.  49''  47'  N.,  Long. 
4®  23'  W.  Experienced  hy  the  Ship  Windsor.  Barometer  down  to  28- 12  at  1  p.m. 
It  appears  the  centre  must  have  passed  very  near  the  ship.  (Piddinoton's  Horn 
Book,  p.  864,  a  quotation  from  Redfikld.)  On  referring  to  the  Greenwich  Ohserva- 
tions,  it  will  be  seen  tJhat  the  barometric  depression  occurring  at  10  p.m.  was  28*919 ; 
wind  S.S.E.,  occasionally  in  gusts  of  H  lbs.  to  2  lbs.  pressure  on  the  square  foot. 
After  ^e  minimum,  the  wind  veered  to  S.  and  S.S.W.  These  observations  combined 
with  the  report  from  the  ship,  give  for  the  path,  across  England,  a  nearly  similar 
direction  to  that  of  the  creat  winter  gale  of  1838. 

1844,  Dec.  11 ;  from  the  north  side  of  Cuba,  along  the  coasts  of  the  United  States ; 
path  somewhat  similar  to  that  of  the  great  Cuba  hurricane,  Oct.  3. 

1845,  April  22 ;  Eastern  Atlantic,  mid-way  between  the  Azores  and  the  Lizard. 
Experienced  by  the  ship  Monarch,  which  passed  through  the  centre.  (Piddi  no  ton's 
Horn  Booh,  p.  863.) 

1845,  Oct.  12 ;  Florida  Channel. 

1845,  Oct.  19 ;  New  York. 

1845,  Oct.  22 ;  New  York  and  Bermudas. 

1845,  Oct.  27  ;  Bermudas.    Centre  passed  S.E.  of  the  Islands. 

1845,  Nov.  8 ;  Experienced  by  H.M.  ships  Vindictive,  Ro$€,  and  Vesuvius,  between 
Bermuda  and  Hali&x. 

1846,  Sept.  11 — 21 ;  The  Western  Atlantic.  This  cyclone,  in  the  opinion  of  Sir 
W.  Reid,  was  formed  between  the  islands  of  Tobago,  Trinidad,  Margarita,  and 
Grenada.  He  considers  that  in  no  instance  has  the  commencement  of  a  storm  been 
better  ascertained.  From  this  locality  it  proceeded  over  Porto  Rico  and  north-east 
of  the  Bahamas,  to  its  poiat  of  recurvature  in  29*^  N.,  from  thence  nearly  midway 
between  Nova  Scotia  and  Bermuda,  south  of  Newfoundland,  crossing  the  Northern 
Atlantic,  and  finally  passing  between  Iceland  and  Scotland.  (Progress  of  Develop- 
ment, p.  870.)  This  cyclone  is  remarkable  on  account  of  the  incurvature  of  its  track 
by  the  influence  of  the  Azores.  Mr.  Rjsdfield  first  noticed  this  remarkable  feature 
wnen  projecting  its  path ;  it  has  since  been  ascertained  to  belong  to  the  cylones  of 
September,    (American  Journal  of  Science,  2nd  Series,  Vol.  XVIII). 

1846,  Oct.  6 — 18 ;  from  the  Caribbean  Sea,  south  of  Jamaica,  across  the  west  end 
of  Cuba,  and  Florida,  the  centre  passed  a  short  distance  inland  of  the  sea-board  of 
the  United  States.  The  earlier  branches  of  the  paths  of  this  and  the  previous 
hurricane  are  very  similar,  but  separated  by  about  10^  of  longitude.  (Birt's  Hand 
^ooAr,p.48). 

1847,  Feb.  21;  North  Atlantic,  Lat.  62**  18'  N.,  Long.  80**  83'  to  82»  8'  W. 
Experienced  by  Captain  Freeman  of  the  Sea. 

1847,  Oct.  10 ;  from  the  Atlantic,  eastward  of  the  Windward  islands,  across  Tobago 
to  the  mainland  of  America.  This  cyclone  is,  perhaps,  the  most  remarkkble  on 
record  in  the  lower  latitudes  of  the  Atlcmtic ;  it  is  the  only  instance  of  an  equatorial 
progression,  all  the  others  moving  from  the  equator  to  the  poles ;  this,  alMiough 
havmg  a  westwardly  progression,  moved  obUquely  towards  the  equator.  In  tlie 
neighbourhood  of  the  British  Isles,  instances  have  been  met  with  of  cyclones  moving 
towards  the  equator  on  an  eastwardly  progression. 

1848,  Aug.  22  to  Sept.  8 ;  from  the  N.£.  trades,  eastward  of  the  Leeward  Islands 
across  them  and  the  Bahamas,  skirted  the  shores  of  Florida  and  the  Southern  States, 
passed  between  Nova  Scotia  and  Bermuda,  and  crossed  the  Atlantic  towards  tlie 
west  of  Lreland.    (A  well  executed  map  of  this  cyclone  will  be  found  in  Lieut. 

'  Maury's  Physical  Geography  of  the  Seat  and  some  remarks  on  it  in  Col.  Rbid's 
Progress  of  Development,  p.  887.) 
1848,  Sept.  19 ;  from  Barbados  to  the  Banks  of  Newfoimdland. 
1848,  Sept. ;  fom  the  Gulf  of  Mexico  to  the  Banks  of  Newfoundland. 
1848,  Sept.  29 ;  in  the  neighbourhood  of  the  Cape  Verde  Islands,  the  centre  passed 
north  of  the  Islands  on  a  w!N.W.  course.     (PmniNOTON's  Ham  Book,  p.  88). 

1848,  Dec.  16 ;  the  North  Atlantic.  Experienced  by  the  Marmion,  Caft.  Freeman, 
in  Lat.  54°  and  55**  N.,  Long.  20^  and  21°  W. 

1849,  Jan.  9 ;  the  Atlantic,  (locality  not  given,  but  not  &r  from  New  York).  Ex- 
perienced by  the  Christoval  Colon.  (Bbid's  Progress  of  Development,  p.  876).  Tliia 
cyclone  appears  to  have  been  very  severe. 

1849,  Feb.  28;  Eastern  Atlantic.  Centre  passed  north-easterly  up  the  Irish 
Channel  and  across  the  south  of  Scotland ;  Very  severe  in  the  south  of  England. 
(Rkid's  Progress  of  Development,  p.  827). 
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1849,  Mar.  27 ;  Eastern  Atlantic,  Lat  48*"  N.,  Lang.  20  W.  Experienced  by  the 
Ashhy,  ^vhicll  passed  through  the  centre.  Reid  is  of  opinion  that  the  cyclone  was 
moYing  southward  of  east.     (Progress  of  Development,  p.  334.) 

1849,  April  19 ;  Eastern  Atlantic,  Lat.  48°  N.,  Long.  6°  W.  Experienced  by  the 
Iheria  mail  steamer. 

1850,  Feb.  9 ;  the  Central  Atlantic,  in  the  neighbourhood  of  27°  N.,  39°  W.  Ex- 
perienced by  the  ship  Venice.  (^Llury's  Sailing  Directions,  p.  417).  This  cyclone 
appears  to  have  been  moving  westwardly. 

1850,  March  30  ;  Nassau. 

1860,  Aug.  21 ;  Cuba, 

1850,  Sept.  2 ;  from  the  West  Coast  of  Africa,  over  the  Cape  Verde  Islands  towards 
the  West  Indies.  W.  C.  Rbdfield  oorreets  the  path  as  now  referred  to,  and  con- 
siders it  probable  the  cyclone  reached  Bermuda  on  the  15th  of  Sept.  (American 
Journal  of  Science,  2nd  series.  Vol.  XVIII.  p.  177). 

1850,  Oct.  14 ;  the  Central  Atlantic,  experienced  bp  the  Superior,  in  Lat.  25**  N., 
Long.  47°  W.,  which  capsized.  (American  Journal  of  Science,  2]mI  series,  Vol.  XVIII., 
p.  178;. 

1850,  Oct.  18 ;  the  Central  Atlantic,  experienced  by  the  Damascus,  in  Lat.  26°  N., 
Long.  41  W.  (American  Journal  of  Science,  2nd  series,  VoL  XVIII.,  p.  178>.  Mr. 
Rkdfield  considers  the  paths  of  these  cyclones  to  have  been  somewhat  similar  to 
that  of  Captain  Cornimg's  hurricane  in  1828, — (see  p.  157). 

1851,  July  10  ;  Barbados,  St.  Domingo,  and  St  Christopher. 

1851,  Aug.  16  ;  first  met  with  eastward  of  the  Leeward  Islands,  which  it  swept,  as 
well  as  Porto  Rico,  St.  Domingo,  and  Cuba ;  it  i:ecurved  in  Lat  27^°  N.,  sweeping 
the  north  of  Florida  and  Charleston,  and  pursued  its  course  on  the  Atlantic  south  of 
Nova  Scotia,  just  touching  the  extremity  of  Newfoundland;  its  track  is  very  similar 
to  that  of  the  cyclone  of  Sept.,  1846,  and  like  it,  it  passed  northwards  between  the 
British  Islands  and  Iceland ;  the  earlier  branches  of  the  two  cyclones  were  very 
dissimilar. 

1851,  Oct.  22 ;  Off  Cape  San  Lucas  in  the  Pacific.  (This  cyclone  is  included  in 
the  catalogue  on  account  of  its  apparent  recurvature  which  connects  it  with  the 
Atlantic  cyclones ;  its  path  is  to  be  foimd  on  Mr.  Redheld's  latest  map  in  the 
Nautical  Mag.,  Sept.,  1854,  entitled  Captain  Budd's  6^a/^,  Oct  1851,  and  American 
Journal  of  s'denee,  2nd  series.  Vol.  XVIII.,  p.  183). 

1852.  Jan.  12 ;  Vera  Ci-uz. 

1852,  Sept.  22 — 26  ;  St.  Christopher  to  Porto  Rico. 

1852,  Oct.  9  ;  Florida. 

1863,  Aug.  30  to  Sept.  11 ;  the  great  Atlantic  cyclone  traced  from  tlie  African 
continent  to  the  northern  parts  of  the  Atlantic  between  the  British  Islands  and 
Iceland.  The  path  of  the  centre  of  this  cyclone  was  entirely  confined  to  the  surface 
of  the  ocean.  Commencing  near  tlie  African  coast,  it  swept  northward  of  the 
Leeward  and  Bahama  Islands,  recurving  about  31i**  N.  From  this  point,  its  onward 
course  was  considerably  south  of  Nova  Scotia  and  Newfoundland,  with  an  inflected 
path  between  Iceland  and  Ireland.  (It  is  marked  XXIV.  on  Mr.  Redfieu)'8  last 
chart.  Details,  mth  chart,  in  Nautical  Mag.,  Sept.,  1854,  p.  466  and  American 
Journal  of  Science,  2nd  series.  Vol.  XVIII.,  p.  ij.  This  is  by  far  the  most  complete 
instance  which  we  have  on  record  of  an  Atlantic  cyclone.  No  less  than  142  logs 
or  reports  of  vessels  involved,  have  contributed  to  the  determination  of  the  most 
perfect  storm  track  to*  be  found  in  the  annals  of  oyclonology.  More  than  half  this 
number  of  vessels  (75)  were  dismasted  or  lost,— a  great  number  (46)  were  crippled  or 
otherwise  damaged, — and  only  21  escaped  injury.  In  the  opening  remarks  just 
previous  to  recording  the  reports  of  vessels  involved,  Mr.  Redfield  Iuls  this  passage. 
"  For  it  seems  to  have  been  inferred  by  some  that  those  gales  which  have  previously 
been  traced  and  their  routes  shewn  on  our  storm  charts,  must  have  originated  at  or 
near  the  plaees  where  our  first  observations  were  obtained.  It  is  obvious,  however, 
that  such  inferences  are  quite  erroneous."  It  would  be  premature  at  present  to 
assume  that  all  Atiantic  gales  follow  the  course  indicated  by  this  cyclone.  Sir  W. 
Reid  gives  an  instance  (Sept.  11,  1846),  of  a  cyclone  forming  near  Trinidad ;  and 
Mr.  Piddtnoton  alludes  to  cyclones  forming  in  the  higher  regions  of  the  atmosphere, 
descending  bodily  and  involving  ships  in  some  cases  so  completely  that  they  have  no 
possible  chance  of  escape. 

1853,  Sept.  26  ;  Capt.  Maclean's  hurricane  near  the  Bermudas.  The  ship  Gilbert 
Munroe  fell  in  with  this  cyclone  in  Lat.  33**  10'  N.,  Long.  59**  7'  W.,  not  far  from  its 
point  of  recurvature ;  it  appeal's  to  have  described  the  usual  storm  path  in  this  part 
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of  the  Atlantic,  the  centre  passing  a  little  to  the  east  of  Bermuda.  {American 
Journal  of  Science,  2nd  series.  Vol.  XVm.,  p.  180). 

1853,  Sept.  28 ;  Eastern  Atlantic,  off  tlie  Aj&ican  coast.  Experienced  by  the  John 
Wade,  in  I^t.  16°  N.,  Long.  84*'  60'  W.  (Maury's  Sailing  Directions,  6th  edit.,  and 
American  Journal  of  Science,  2nd  Series,  Vol.  XVIH.,  p.  178).  Mr.  Redfield 
considers  that  the  track  of  this  cyclone  coincides  with  that  of  the  great  Atlantic 
cyclone  in  Ang.  and  Sept.  1853. 

1864  Jan.  2 ;  Eastern  Atlantic,  Lat.  48"*  N.,  Long.  16**  W.  Experienced  by  the 
ship  Pyrenees. — Shipping  and  Mercantile  Gazette,  Jan.  27,  1854.  Letter  from 
Mb.  W.  W.  Palmer,  tne  chief  officer.  It  is  the  opinion  of  Mr.  Palmer  that  the 
cyclone  was  travelling  from  the  Azores  to  the  Channel,  and  this  opinion  is  borne  out 
npon  projecting  the  track  of  the  vessel  and  the  winds  recorded.  It  would,  however, 
appear  that  another  cyclone  not  far  distant,  towards  the  S.E.,  also  affected  the  ship, 
but  tiie  data  will  not  allow  us  to  decide  positively  on  this  point. 

1864,  Oct.  21 ;  Bermuda. 

1856,  Jan.  20;  Baltimore  to  HalifiBX. 

1866,  Feb.  10 ;  Bermuda. 

1855,  May  24 ;  Trelawny.  Bermuda. 

1866,  Aug.  26,  26 ;  Maitinique  and  St.  Domingo. 


•e.  M«t«oTOlo8le«l  fllsas  pMe«dliiff  a  BnnleaiMd — The  meteorological  signs 
indicating  the  approach  of  a  horrioane  or  cyclone  have  been  collected  from 
▼ariooB  sonroes  by  Mb.  Bibt,«  and  are  enumerated  and  classed  according  as  the 
phenomena  may  be  presented  to  the  external  sensations  of  feeling,  sight,  or 
hearing. 

Meteorological  signs  recognised  by  the  feelings — 

1.  A  snltiy  oppressive  state  of  the  atmosphere. 

2.  A  calm. 

Meteorological  signs  recognised  by  the  eye — 

8.  A  remarkably  dear  state  of  the  atmosphere,  so  that  the  stars  may  be 
seen  to  rise  and  set  with  nearly  the  same  distinctness  as  the  sun  and 
moon. 

4.  A   peculiar   white   appearance   in   the  zenith,    more   or   less    of    a 

circnlar  form. 

5.  A  remarkably  red    or  fiery  appearance  of  the  sky.      This  is  not 

nnfrequently  of  such  intensity  as  to  tinge  all  the  surrounding  objects 
with  a  deep  crimson ;  and  when  this  is  observed,  there  can  be  no 
question  that  the  violent  portion  of  the  cyclone  is  not  far  from  the 
vessel.  When  this  red  light  is  seen  at  night,  the  impression  on  the 
seaman's  mind  is,  that  "  day  has  broken  before  its  time." 

6.  A  peculiar  colouring  of  the  clouds,  more  especially  of  an  olive  green. 

This  is  generally  the  precursor  of  a  most  violent  and  terrific  hurricane. 

7.  A  thick,  hazy  appearance  in  that  quarter  of  the  horizon  in  which  the 

cyclone  is  raging. 


•  ♦*  Handbook  of  the  Lew  of  Stonne ;  being  a  Digest  of  the  Principal  Facta  of  ReTolviiiT 
Storms."     By  W.  B.  Bibt.    1863. 

H   2 
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8.  A  remarkable  and  peculiar  appearance  of  the  heavenly  bodies.    When 

shining  through  a  haze,  they  are  said  to  shine  with  a  pale,  sickly  light, 
and  are  not  unfrequently  surrounded  by  rings  of  light,  or  halos.  Some 
observers  describe  the  stars  as  **  looking  big  with  burrs  about  them." 
Others  speak  of  their  dancing,  and  generally,  they  have  been  noticed 
as  being  remarkably  bright  and  twinkling. 

9.  The  sun  on  some  occasions  has  exhibited  a  blue  appearance,  and  white 

objects  have  been  seen  of  a  decided  light-blue  colour.  The  sun  has 
also  been  observed  of  a  pale  and  somewhat  similar  appearance  to  that 
of  the  full  moon. 

10.  A  ddnse,  heavy  bank  of  cloud  in  the  direction  of  the  hurricfoie. 

11.  A  peculiar  appalling  appearance  in  this  bank,  more  particularly  as  if  it 

were  a  solid  wall  drawing  down  upon  and  closing  around  the  ship. 

12.  A  darting  forward  of  portions  of  this  bank,  as  if  torn  into  rags  and  shreds 

by  some  violent  force,  and  driven  before,  not  borne  by,  the  wind. 
When  this  indication  is  distinctly  recognised,  a  run  of  about  two  hours 
towards  the  centre  will  involve  the  vessel  in  a  destructiye  hurricane. 
18.  A  peculiar  motion  exhibited  by  small  bodies,  as  branches  of  trees,  when 
agitated  by  the  wind,  consisting  of  a  sort  of  whirling,  not  a  bending 
forwardf  as  if  bent  by  a  stream  of  air. 

14.  Lightning  of  a  remarkably  columnar  character,  shootmg  up  in  stalks 

from  the  horizon,  with  a  dull  glare ;  also  like  flashes  from  a  gun,  and 
sparks  from  a  flint  and  steel. 

Meteorological  signs  recognised  by  the  ear — 

15.  A  distant  roar  (probably  of  the  hurricane  itself),  as  of  wind  rushing 

through  a  hollow  vault. 

16.  A  peculiar  moaning  of  the  wind,  indicative  of  the  close  proximity  of  the 

violent  portion  of  the  hurricane. 
The  meteorological  phetnomena  accompanying  a  revolving  storm  may  also  be 
enumerated  thus : — 

1.  A  very  rapid  motion  of  the  air,  constituting  the  hurricane,  and  increasing 

in  velocity  as  the  centre  is  approached. 

2.  A  fitful  variation  of  intensity  in  the  force  of  the  wind,  which  sometimes 

blows  with  fearful  violence,  carrying  away  everything  that  opposes  its 
progress,  then  sinking  to  a  gentle  breeze,  or  even  lulling  to  a  calm, 
but  almost  immediately  afterwards  springing  up  with  greater  violence 
than  before.  The  hurricane  winds  are  nearly,  if  not  entirely,  without 
exception  pu%,  violent,  and  blowing  in  gusts. 
8*  An  immense  condensation  of  aqueous  vapour,  forming  large  banks  of 
cloud,  which  precipitate  torrents  of  rain.  The  condensation  appears  to 
be  so  exceedingly  rapid  that  large  quantities  of  electricity  are  generally 
developed,  giving  rise  to  incessant  flashes  of  lightning. 
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4.  A  general  darkness    and  gloominess  within  the  area  of  the  cyclone, 

relieved  only  by  the  fitful  glare  of  the  lightning,  or  the  appearance  of 
the  imperfect  circle  cff  light  near  the  centre  or  axis  of  the  storm. 

5.  A  separation  of  the  clouds  in  or  near  the  centre  of  the  hurricane,  so  as 

to  produce  in  the  immediate  neighbourhood  of  the  axis  a  clear  sky^ 
through  which  the  sun  and  stars  are  often  seen  with  great  briUiancy. 

6.  A  calm  in  the  centre  of  the  cyclone. 

Indications  of  approaching  or  existing  hurricanes  manifested  by  the  ocean,  of 
special  utility  to  yessels  at  anchor  in  roadsteads,  &c. : — 

1.  A  swell  produced  by  the  storm  wave  rolling  in  upon  the  shore,  at  first  of 

a  gentle  character.  The  direction  of  this  swell  wiU  pretty  surely 
indicate  the  bearing  of  the  storm,  and  its  changes  will  point  out,  in 
some  localities,  the  course  the  hurricane  may  be  pursuing. 

2.  A  swell  rolling  in,  wUhovt  changing  its  direction,  may  be  regarded  as 

indicative  of  a  hurricane  approaching  the  shore.  The  same  phe- 
nomenon met  with  at  sea  (tiie  ship's  course  being  taken  into  account), 
will  indicate  tiie  bearing  down  of  the  cyclone  on  the  vessel. 
8.  A  dirty  green  appearance  of  the  ocean ;  on  some  occasions  its  assuming 
a  muddy  or  brown  colour,  on  others  its  being  remarkably  clear ;  its 
temperature  increasing,  and  its  smelling  stronger  than  at  other  times, 
are  all  indications  of  the  proximity  of  a  cyclone. 

87.  Tli«  8tonn-WaT«. — ^The  rotation  of  the  wind  in  a  hurricane  violently 
agitates  the  surfiu^  of  the  ocean  in  the  direction  of  the  wind,  producing  a  sweU 
or  Stobu-Wavie,  the  undulations  of  which  roll  on  to  an  extraordinary  distance ; 
the  wave  thus  propagated  advances  as  a  tangent  to  the  whirlwind.  The  wind, 
however,  veers ;  and  thence  there  results  a  series  of  undulations  rolling  from  the 
margin  of  the  storm,  both  in  advance  and  regression  of  the  storm  itself,  and  the 
succession  of  undulations  encountering  each  other  produces,  in  the  area  of 
intersection,  cross  seas  more  or  less  dangerous  according  as  they  are  met  in 
advance  of  or  behind  the  hurricane.  It  is  easy  to  see  that  such  a  series  of 
undulations  must  always  fringe  the  storm's  wake,  and  be  found  to  the  right  and 
left  of  the  path  over  which  the  cyclone  has  advanced;  while  the  long  rolling 
swell  generally  precedes  it,  and  thus  indicates  the  approach  of  the  gale  many 
hours — ^if  not  a  day — before  it  is  encountered  by  the  ship.  In  the  Nobthebn 
Hbmxsphebe  it  is  on  the  left  side  of  the  storm*s  wake,  in  the  Southebn  Hemis- 
FHBBE  OB  the  right  side  of  the  storm's  path,  that  the  cross  pyramidal  sea  is 
found;  and  when  a  ship  meets  with  such  a  sea,  it  may  be  taken  as  a  tolerably 
certain  indication  that  a  rotatory  gale  has  passed  over  the  locality.  Generally 
the  storm-waves  undulate  in  a  direction  which,  the  further  they  are  from  the 
vortex,  is  more  at  right-angles  with  the  direction  of  the  wind:  in  a  heavy  gale 
Ihej  merely  proceed  in  the  direction  of  the  gale  itself. 
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Dove  says,  that  the  undulations  of  the  waves,  during  a  whirlwind  stormi 
proceed  from  the  centre  in  such  directions  that  the  fiGU*ther  they  are  from  it  the 
less  is  their  radial  difference ;  thus  their  course  is  from  the  centre  of  the  storm 
to  its  circumference — ^in  a  direction  somewhat  inclined  forward  in  relation  to  the 
gyration  of  the  cyclone  wind,  and  to  which  Reid's  attention  was  particularly 
called ;  consequently,  the  three  descriptions  of  storms  more  closely  examined 
differ  in  the  following  manner,  yiz : — 

1.  In  a  whirlwind  storm  the  waves  undulate  in  a  direction  which  is  more  at 
right  angles  with  the  direction  of  the  wind  the  farther  they  are  from  the  vortex. 

2.  In  a  heavy  gale  they  proceed  in  the  same  direction  as  the  gale  itself. 

8.  In  a  gale  which  arrests  the  progress  of  a  wind  blowing  from  the  opposite 
quarter,  seamen  say  that  the  two  winds  are  fighting. 


We  may  well  conclude  these  remarks  by  a  brief  description  of  an  extra- 
ordinarily heavy  cyclonic  gale  which  vifited  the  British  Seas,  known  as  the 
"  Royal  Charter  Storm/*  the  materials  of  which  were  compiled  by  the  late 

APMTRAIi  FITZROY. 

••Royal  Chabteb"  Storm :— October  26th,  26th,  1869:— Few  Londoners 
have  yet  forgotten  the  state  of  the  Thames  in  1869.  Deficiency  of  water  supply 
during  1868  and  1869,  and  great  evaporation,  caused  a  condition  of  its  liquid 
excessively  disagreeable  to  eye  and  nose,  if  not  actually  pestiferous. 

Everywhere  a  want  of  water  was  felt,  and  this  had  been  of  considerable 
duration.  In  August  the  heat  reached  92^  (in  places  where  usually  summer 
heat  is  not  above  80°),  and  the  temperature  of  evaporation  was  78**. 

Hail  and  snow  in  the  north,  clouds  and  rain  in  the  south,  prevailed  before  the 
<< Charter"  gale;  and  this  wintry  weather,  on  the  21st  of  October,  seems  the 
more  remarkable  as  so  rapidly  following  veiy  warm  if  not  hot  weather. 

In  the  North  of  Ireland,  near  Garron  Tower,  on  the  21st,  it  was  exceedingly 
cold,  the  air  remarkably  transparent,  and  the  Scotch  mountains  so  distinct  that 
everyone  noticed  their  extraordinary  visibiltiy.  There  was  much  vivid  lightning 
to  the  southward. 

Writing  about  these  same  days.  Captain  Boyd  said, — ''On  the  19th  I  was  at 
Belfast,  oppressed  with  heat,  in  close  weather,  with  small  rain.  It  was  like  a 
muggy  May  day.  The  next  three  days  I  was  travelling  along  the  east  coast, 
cut  to  the  vitals  by  a  piercing  north  wind,  with  snow  and  hail  squalls." 

The  barometer  continued  to  fall.  Near  London  that  night  the  temperaturo 
was  only  22"",  a  degree  of  cold  not  often  exceeded  during  a  whole  winter,  and,  on 
this  occasion^  the  more  remarkable,  from  its  sudden  succession  to  very  mild,  if 
not  warm  weather. 

On  the  22nd  there  were  northerly,  mixed  with  westerly  winds;  great  variations 
of  temperature  within  narrow  geographical  limits;  and  barometers  still  low. 

On  the  28rd  9f  contest  of  air  currents  was  evident,  the  temperature  being  even 
lower  (only  18"*  that  night  near  London),  and  the  barometer  remaining  low,  but 
msteady. 
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The  differences  of  temperature  between  the  east  and  west  coasts  of  England 
'Were  very  remarkable  on  these  days. 

On  October  24th,  with  a  low  barometer  and  excessive  differences  of  temperature 
(in  very  limited  spaces),  there  was  not  much  wind,  or  horizontal  movement  of 
air  currents.  On  this  day,  it  blew  hard  along  the  coast  of  Portugal,  from  the 
southward,  but  no  evidence  has  been  obtained  of  any  storm,  or  cyclonic  commotion 
at  Ihat  time  in  the  Atlantic  to  the  southward  or  westward  of  the  British  Islands, — 
no  proof  of  a  cyclone  having  originated  considerably  to  the  south-westward,  and 
having  travelled  across  much  of  the  ocean. 

It  was  blowing  skongly,  from  the  northward,  to  the  west  of  Ireland,  on  that 
same  day  (24th),  but  no  ship  reported  a  storm,  on  that  or  the  previous  two 
days. 

As  far  as  hitherto  ascertained,  the  gale  of  October  25tii  and  26th  appears  to 
have  had  its  commencement  near  the  Bay  of  Biscay,  and  its  conclusion  about 
Norway  or  the  Baltic. 

During  the  night  of  the  24Ui,  and  on  the  morning  of  October  25tfa,  there  was 
no  evidence  of  a  storm  moving  towards  England.  During  the  previous  days 
there  was  a  preponderance  of  northerly  wind  (polar  currents)  over  and  near  the 
British  Islands.  There  was  no  cyclonic  commotion  of  any  kind  to  the  westward 
or  southward.  It  is  very  important  to  mark  these  facts, — because  ideas  have 
prevailed  that  all  cyclones  crossing  our  islands  have  travelled  &r,  even  across 
the  Atlantic  from  the  south-west.  Plausible  theories,  and  elaborate  diagrams 
have  been  published,  intended  to  show  how  cyclones  had  travelled — ^not  only 
across  the  Atlantic  Ocean  from  near  the  West  Indies,  but  (having  there  altered 
their  course,  or  recurved,)  actually  all  the  way  from  the  coast  of  Africa.* 

That  such  storms  do  travel,  like  eddies  in  water,  a  considerable  distance, 
during  two,  three,  or  four  days,  has  been  demonstrated;  but  any  further  extension 
of  their  progress  has  not  hitherto  been  satisfiftctorily  proved. 

At  midnight  of  the  24th,  and  veiy  early  on  the  25th,  the  Alipore  was 
between  Lat.  46**  and  47''  N.,  Long.  18°  and  14''  W.,  crossing  the  Bay  of 
Biscay,  and,  therefore  to  the  south-west  of  the  English  Channel.  She  had  the 
barometer  then  at  28*98  with  the  wind  at  N.N.E.  (true)  blowing  hard.  Clearly 
there  was  no^  storm  then  to  the  westward  of  her.  It  was  on  the  other  side,  but 
near.  Its  central  part  was  at  the  entrance  of  the  channel,  not  hx  from  the 
Land^s  End.  The  AUpare  had  come  from  the  south-west.  No  cyclone  or  strong 
wind  had  passed  her  from  the  southward.  She  mst  a  north-east  gale.  The 
Alipore  could  not  have  overtaken  a  cyclone,  supposing  it  moving  only  15  miles 
an  hour  to  the  north-eastward,  bodily.  Had  it  travelled  from  &r  westward,  or 
south-westward,  it  must  have  overtaken  and  passed  that  ship.  Another  ship, 
the  Neikarj  passed  down  channel  to  sea,  on  the  days  immediately  preceding 

•  Redfibld*8  track  of  the  storm  of  September  1853,  and  other  tracks  shown  by  Sib 
WiLLUU  Beid,  in  his  invaluable  works. 
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tke  25tli.  She  met  no  storm.  A  ship  belongmg  to  Mr.  Laird  met  none.f 
More  "crucial"  instances  could  not  be  desired. 

In. the  morning  of  the  25th,  there  was  a  strong  gale^firom  S.W.  to  S.£.»  over 
Portugal,  Spain,  France,  and  England.  This  was  a  warm,  and  very  wet  wind, 
which  did  not  raise  the  then  low  barometer.  Fog,  dense  clouds,  or  heaTj  rain 
preyailed.  At  this  time  a  cold  northerly  wind  was  blowing  in  the  Atlantic, 
and  soon  it  contended  against  the  warm,  wet,  southerly  wind,  from  which  its 
chilling  influence  caused  the  precipitation,  or  deposit  of  vapour,  in  fog,  or  rain. 
Both  these  winds  were  then  blowing  towards  (afterwards  around)  that  area,  of  the 
region  near,  in  which  the  barometrical  depression  was  greatest. 

At  this  time,  in  Ireland,  at  Kingston,  there  was  a  very  dense  fog, — so  dense 
that  (said  Captain  Boyd)  <<  although  I  fired  full  charges  from  guns  on  the 
seaward  side,  the  packet  (for  whose  guidance  into  port  I  intended  them)  though 
not  more  than  a  mile  distant,  only  heard  a  few.  The  fog-bell  was  heard  by  her, 
only  as  the  fog  *  lifted '  for  a  time,  when  she  was  about  half-a-mile  from  the  bell. 
In  the  afternoon  it  cleared  to  a  fresh  north-east  wind.  Not  till  near  midnight 
had  we  the  gale,  fierce  and  startling,  at  the  ship.  The  tide  was  unusually  high. 
The  weather  had  been  singularly  ominous  and  threatening  for  some  days ;  so 
baffling  also  as  to  perplex  the  oldest  and  most  weatherwise  pilots." 

The  channel  squadron  under  Apmtrat.  Elliot,  not  far  from  the  Eddystone,  had 
a  strong  S.E.  gale  all  the  early  part  of  the  25th,  but  about  three  in  the  afternoon 
the  wind  ceased,  and  the  sun  shone,  though  the  sea  continued  <*  towering  up  and 
breaking."  The  barometer  on  board  was  then  28-60.  Suddenly,  in  less  than 
half  an  hour  (the  barometer  having  begun  to  rise),  a  blast  swept  furiously  over 
the  ships  from  north-west ;  and  during  the  next  three  hours  it  blew  with  the  force 
of  a  hurricane.  There  then,  at  three  o'clock,  was  ajull  or  vortex  of  the  storm, 
occasioned  by  an  opposition  of  contrary  currents  of  wind. 

According  to  the  most  reliable  accounts,  the  central  area — ^where  the  barometer 
fell  lowest,  and  towards  which  the  winds  blew — ^was  oyer  Cornwall  at  about  three 
o'clock  in  the  afternoon  of  the  25th,  and  over  lincolnfihire  at  nine  next  monung, 
having  thus  advanced  about  250  miles  towards  the  north-east  (true)  in  eighteen 
hours)  averaging  therefore,  14  miles  an  hour  over  land. 

During  the  advance  of  the  centrical  area  (a  varying  space,  in  which  there  was 
heavy  rain  but  very  little  wind,)  from  Cornwall  to  Lincolnshire,  all  places  south- 
eastward of  the  line  between  them,  had  a  storm  veering  from  south-eastward, 
through  the  South  to  S.W.,  West,  and  N.W. ;  while  aU  those  places  north-west- 
ward  of  the  axial  line  of  progress  found  the  same  storm  veer  round  from  south- 
eastward, through  East,  N.E.,  North,  and  to  the  north-westward. 

This  is  beautifully  proved  by  facts,  as  to  general  limits  and  direction ;  excessive 
quantities  of  rain  fell  on  the  south-east  side  of,  and  within  the  area,  as  it 


f  See  page  99,  sec.  844, — one  of  the  African  vesselfl. 
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progressed  north-eastward ;  comparatiyely  little  or  none  on  the  norih-west  sides 
of  that  centrical  space. 

So  limited  was  the  actual  gyration,  that  it  only  extended  to  Kingstown,  hardly 
to  Dublin,  and  did  not  affect  France  beyond  a  few  miles  inland.  Thus  its 
diameter  scarcely  reached  400  miles  at  the  utmost,  but  often  was  nearer  800 ; 
and,  therefore,  while  there  was  a  storm  from  every  point  of  the  compass,  around 
the  progressive  vortex  above  mentioned,  the  greater  part  of  Ireland,  especially  its 
west  coast,  and  the  west  of  Scotland,  had  but  little  wind.  The  weather  there 
was  actually  fine. 

While  there  was  an  area  of  extreme  barometrical  depression  about  Cornwall^ 
the  Channel,  and  the  **  edge  of  soundings  "  towards  the  Bay  of  Biscay,  there  were 
two  strong  currents  of  wind  advancing  towards  that  place,  one  from  the  north- 
ward, and  another,  then  strongest,  along  Portugal  and  across  France  from  south- 
ward. Their  encounter  occurred  near  the  channel  entrance,  and  from  that  time, 
on  the  25th,  the  two  bodies  of  atmosphere  that  had  been  drawn  towards  the  same 
place,  to  restore  due  equilibrium,  mutually  pressed  on  to  maintain  advance,  while 
their  place  of  gyration,  an  immense  eddy,  was  forced  north-eastward  by  the  over- 
powering mass  and  momentum  of  the  southerly  (or  tropical)  current.  But  this 
eddy  or  cyclone,  commenced  on  the  25th,  and  had  almost  expended  its  energy  on 
the  27th,  near  the  coast  of  Norway,  having  lasted  between  two  and  three  days, 
as  a  definite  and  (mathematically  proved)  continuous  circulation,  or  circuit. 
While  the  centrical  area  was  moving  north-eastward,  from  10  to  20  miles  an 
hour,  the  sensible  velocity  of  wind,  estimated  (by  comparisons  with  measured 
pressures  and  practical  experience,  not  only  then  but  at  other  times),  could  not 
have  been  less  than  60  nor  much  more  than  100  miles  an  hour.  Probably  at  the 
strongest  part,  on  the  south-east  side  of  the  circuit,  ,the  velocity  was  about 
80  mOes,  added  to  near  20  for  the  cyclone's  advance,  making  100 ;  while  on  the 
other  side  about  60  was  the  utmost. 

It  has  been  observed  that  places  in  Scotland  had  no  remarkable  wind  during 
the  night  of  the  25th.  When  it  blew  hardest  on  the  northern  coast  of  Britain, 
from  the  eastward,  on  the  26th,  there  was  but  little  wind  in  the  English  Channel 
or  Ireland.  This  shows,  in  connexion  with  the  facts  immediate^  preceding  the 
circular  or  gyratory  movement  which  commenced  near  Cornwall,  that  the  nearest 
quantities  of  air  were  pressed  by  ordinary  dynamical  laws  towards  the  place  of 
deficiency,  and  that  the  two  great  normal  movements  of  atmosphere,  from  and 
towards  the  pole,  were  immediately  affected  by  the  local  and  temporary 
disturbance  of  Equilibriu 


Further  Bemarks  on  the  **Boyal  Charter  Storm**: — It  may  be  usefol  to 
reconsider  the  progress  of  this  storm  with  reference  to  the  condition  and  cir- 
cumstances of  surrounding  regions. 

It  has  been  noted  that  the  west  coast  of  Irehind,  and  a  large  proportion  of  that 
island,  were  not  affected  at  all.    Scotland  was  not  reached  on  the  25ili-  but  was 
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80  subsequently.     Neither  the  Aliporey  nor  the  Neikar  which  were  sailing /rom  tite 
Channel  (on  the  28rd),  nor  any  other  vessel,  felt  its  influence  before  the  25th. 

As  the  Neikar  left  Channel  soundings  on  the  28rd,  having  been  off  Scilly  on 
the  21st,  she  must  have  crossed  any  cyclone  advancing  from  the  south-westward, 
or  from  the  Atlantic  Ocean. 

One  of  the  African  vessels  sailed  from  Liverpool  on  the  24th.  No  storm  was 
encountered.  Only  strong  northerly  winds  were  found,  as  she  went  to  the  west- 
ward, southward.  But  the  barometer  was  generally  low,  over  at  least  a  tibousand 
square  miles  of  sea  and  land,  and  had  become  so  gradually  during  many  previous 
days, — about  a  week,  indeed. 

The  lowest  point  then  reached,  however,  was  not  nearly  so  low  as  has  been 
known,  nor  was  it  even  equal  in  depression  to  that  caused  by  the  subsequent 
storm  of  November  1st,  which  may  have  been  caused  by  the  rapid  shift  to  the 
northward,  and  by  so  much  polar  current  resisting  the  southerly  mass. 

On  board  the  AUpore  28*98  inches  was  the  lowest  registered  pressure.  The 
Channel  squadron  noted  28*50,  In  London,  at  my  house,  the  mercury  was  rather 
below  29  inches  (reduced  to  sea  level  and  82''),  rain  being  incessantly  heavy,  and 
wind  violent  from  southward  all  the  earlier  part  of  the  night. 

At  this  time  the  Royal  Charter  was  making  way  round  Anglesea,  close  in  shore, 
to  her  fatal  anchorage  on  the  north  side  of  that  island ;  where  the  fedl  force  of 
next  day*s  tempest,  from  the  northward,  was  felt,  and  that  doubly  powered  ship 
of  iron,  which  had  circumnavigated  the  globe,  was  destroyed,  with  nearly  all  on 
board,  in  one  short  hour,  about  seven  in  the  morning.  With  her  power  of  steam, 
in  addition  to  that  of  sails  in  perfect  order,  a  few  hours  on  the  starboard  tack, 
with  but  little  way,  would  have  saved  her.  So  much,  at  such  a  time,  depends - 
on  individual  judgment.  Another  ship  but  a  few  miles  off,  a  wooden  sailing  ship, 
— ^not  a  steamer,  the  Cumming,  and  several  smaller  vessels,  acted  thus — stood  to 
the  westward — and  not  one  was  wrecked,  nor  even  injured  materially. 

While  the  storm  was  most  violent  against  Anglesea  its  force  was  not  excessive 
at  Liverpool.  The  strongest  part  of  the  north-west  side  of  the  cyclonic  circulation 
did  not  sweep  over  that  town  till  shortly  before  noon  of  the  26th.  Mr.  XLlbtntjp 
wrote  to  me,  '*  The  storm  on  the  25th  and  26th  of  October  did  not  reach  Liverpool 
till  about  12  hours  subsequent  to  the  wreck  of  the  Boyal  Charter" 

**  We  had  at  the  Observatory,  Liverpool,  light  winds  until  9  a.m.  on  the  26th, 
when  the  gale  first  reached  us.  At  11*45  a.m.  the  extreme  pressure  was  28  lbs. 
on  a  square  foot,  and  the  greatest  horizontal  motion,  measured  hourly,  was  57 
miles  between  noon  and  1  p.m.    The  direction  of  the  wind  being  N.N.W.  (true)." 

A  letter  from  Dublin  said,  **  In  England  you  have  had  this  tremendous  gale 
(October  25,  26).  Here  it  was  not  felt.  The  barometer  M  much,  but  nothing 
foUowed." 

Captain  McKiUiOP,  B.N.,  informed  me  that  **  during  the  gale  which  swept  the 
coast  of  England  and  Wales,  when  the  Royal  Charter  was  lost,  a  dead  calm,  and 
a  sharp  frost  of  unusual  severity  for  the  country  (Ireland),  was  experienced  along 
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the  eoast,  from  Westport  to  Galway,  the  wind  going  round  from  north-east  to 
south-east ; — when  the  frost  ceased,  and  a  most  nnnsnal  qnaniity  of  rain  fell, 
with  light  variable  winds  from  south  to  west.*' 

The  Wyman  returning  from  Iceland  had  heavy  gales  from  N.N.E.  (true) 
between  October  28rd  and  28th.  This  was  in  Lat.  64''  to  61''  N.,  and  Long. 
28''  to  28"  W.  On  the  24th,  25th,  and  26th,  the  wind's  force  was  stated  at  10  to  11. 
During  the  whole  of  the  time,  when  variable  or  southerly  winds  prevailed  eastward 
of  Ireland,  as  well  as  while  the  polar  current  alone  was  felt  between  Ireland  and 
the  Baltic,  across  France  to  Spain,  and  in  the  eastern  Atlantic, — during  the 
whole  of  this  time,  the  expeditionary  vessel  Wyman,  employed  by  Colonel 
Bhaffmxb  to  explore  a  submarine  track  for  his  intended  telegraphic  communication, 
was  in  northerly  (or  polar)  winds,  on  four  days  extremely  strong,  with  a  high 
barometer.  On  the  28th  the  barometer  had  risen  considerably  in  general,  but 
not  to  its  normal  height  (29-94  to  80*00).  Winds  were  variable,  and  temperatures 
extremely  so.    Much  rain  fell. 

On  the  29th  there  was  a  local  cyclone,  apparently  at  the  meeting  of  northerly 
and  southerly  currents  of  wind,  near  the  coast  of  Scotland,  in  the  North  Sea. 
This  had  not  travelled.  It  grew,  and  then  diminished,  in  one  locality.  There 
was  much  variation  in  the  tempenitures  of  even  neighbouring  places,  showing 
great  mixture  of  air  currents.  There  was  little  wind,  and  that,  very  variable — 
in  many  places  from  the  land  to  the  sea — ^the  land  having  been  considerably  chilled 
by  previous  northerly  winds,  by  rain  and  evaporation,  while  the  sea  retained 
nearly  uniform,  and  at  that  time  of  year,  rather  high  comparative  temperature 
(48*^)  October  80th.  With  barometers  everywhere  low,  and  filing,  with  ominous 
skies  and  increasing  warmth,  with  south-easterly  winds  approaching  towards  the 
north-east,  it  was  seen  that  another  gale  might  be  expected  immediately ;  and 
next  day,  81st,  it  commenced  in  Ireland,  having  been  felt  heavily  in  the  Atlantic, 
at  a  considerable  distance,  previously. 

On  the  1st  of  November  this  storm's  centre  crossed  Ireland,  the  north  of 
England,  and  then  on  the  2nd  of  November,  appeared  to  diminish  rapidly  in  its 
strength  as  it  overspread  the  North  Sea,  progressing  towards  Denmark,  A  more 
distinctly  marked  cyclone  than  this  as  it  appears  demonstrated  on  our  charts,  it 
fs  hard  to  imagine.  That  it  existed  three  days  is  proved,  and  that  its  centrical 
area  progressed  eastwards  about  15  miles  an  hour,  on  an  average,  cannot  be  far 
from  the  truth.  The  barometer  fell  before  this  storm,  considerably  lower  than  it 
did  before  its  more  generaUy  remarked  precursor,  and  the  thermometer  was  much 
higher.  These  indications  showed  preponderance  of  the  southerly  (tropical) 
element  over  that  from  the  polar  direction;  and  that  the  meeting,  place  of 
gyration,  or  node,  was  therefore  further  toward  the  north. 

That  its  direction  of  progress  should  have  been  nearer  eastward,  across  the 
British  Isles,  instead  of  more  northerly  (in  consequence  of  such  southern 
predominance)  may  have  been  a  consequence  of  the  Scottish  mountains,  8000  to 
4000  feet  high,  impeding  such  a  course  as  would  have  been  taken  across  open  sea. 
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At  Eew,  and  at  Brompton,  the  lowest  barometrical  reading  in  the  night  of  the 
81st  October,  or  morning  of  November  1st,  was  28*80,  the  thermometer  in  open 
air  being  SO"",  It  has  been  stated  that  there  the  lowest  on  the  night  of  the 
25th  was  29*00  (sea  level  and  82''),  and  the  temperature  then  25''.  Two  aneroid 
barometers,  considered  to  be  good  instmments,  near  Lake  Windemere,  fell  to 
28-09  and  27-70  (approximately  rednced  to  sea  level)  the  night  of  the  dlst.  The 
first  of  these  showed  28*77,  nearly,  (redaced),  the  night  of  the  25th  of  October. 

On  the  29th,  Oolomel  Roasns*  barometer  had  Men  to  28*42,  and  at  11  p.m. 
on  the  81st  to  28*27 ;  bat  nothing  of  consequence  followed  besides  nun ;  no 
sfarong  wind.  At  eight  next  morning  his  barometer  showed  28-09,  and  at  8  p.m. 
the  sky  had  cleared,  the  glass  was  rising ;  Windermere  had  felt  no  storm,  and 
did  not  experience  any  strmigth  of  wind  afterwards.  This  is  by  no  means  a 
singular  case,  but  is  quoted  here  as  one  of  the  well-marked  exceptional  anomalies 
that  occurred  during  this  storm  of  November  1st,  as  well  as  that  of  the 
25th  October,  on  which  occasion,  also.  Lake  Windermere  escaped  undisturbed. 
OoLOHBL  RoGBBfl  said  of  that  time  (Tuesday  night  25th  October)'; — "  My  aneloid 
fell  to  28*60  at  night.  Rain  fell,  but  no  remarkable  wind  occurred.  It  waa 
firesh  and  gusty,  but  at  no  time  severe."  Similar  exceptions  occurred  in  Ireland, 
Wales,  and  Scotland ;  in  some  degree  resulting,  probably,  from  the  sheltering  or 
deflecting  effects  of  high  land,  but  chiefly  from  the  very  diversified  action  of 
violent  winds,  expanding  and  expended,  in  some  places,  and  so  extremely  com- 
pressed (as  it  were)  and  elastic  at  others,  that  heavy  weights  are  lifted,  large 
trees  snapped  asunder,  or  laid  prostrate,  and  strong  buildings  unroofed. 


CHAPTER    XIV. 
ON  THE  USE  OF  METEOROLOGICAL  INSTRUMENTS. 

1,  Three  instruments — ^the  Baboihiteb,  the  Thebmometer,  and  the  Hyobo- 
METEB — ^used  together,  constitute  a  perfect  Weatheb  Glass.  The  barometer 
indicates  the  changes  in  the  pressure  of  the  atmosphere, — the  mercury  &]ling  as 
the  air  becomes  Hghter,  rising  as  it  becomes  heavier,  and  remaining  stationary 
so  long  as  there  is  no  change  in  the  air;  the  thermometer  shows  changes  in  the 
temperature  of  the  air ;  and  the  hygrometer,  the  changes  in  the  moisture  of  the 
air. 

With  the  first  two  instruments  tiie  seaman  is  generally  more  fiuniliar  tiian 
with  the  last — ^the  hygrometer ;  a  few  remarks  on  it  will  not  therefore  be  out  of 
place.  A  variety  of  instmments  have  been  contrived  to  measure  the  amount  of 
moisture  in  the  atmosphere,  but  reference  is  here  made  to  that  which  is  by  &r 
the  most  simple, — ^the  most  easily  managed,  and  the  most  efficient  of  them  all — 
Tiz.,  the  dry  and  wet  bulb  thermometers.    Nothing  more  is  requisite  than  to 
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Belect  two  good  thermometers ;  ascertain  with  the  greatest  care  their  index  errors 
ioT  eveiy  part  of  their  respectiye  scales ;  coyer  the  bulb  of  one  with  a  piece  of 
thin  book  muslin,  and  to  this  muslin  attach  a  piece  of  cotton  lamp  wick ;  provide 
a  small  reseryoir  for  water  into  which  the  lamp  wick  may  dip ;  phice  the  two 
thermometers  in  a  doable  case  a  few  inches  apart,  and  keep  the  muslin  constantly 
wet  with  distilled  water.     The  reservoir  should  not  be  immediately  under  the  bulb. 

The  observation  of  this  instrument  is  exceedingly  simple ; — ^first  read  the  dry 
bulb  thermometer,  and  then  the  wet,  and  record  the  two  readings.  In  all 
researches,  however,  that  have  reference  to  the  humidity  or  moisture  of  the 
atmosphere,  these  readings  are  highly  important ;  it  very  seldom  happens  that 
they  are  alike ;  should  they  be  so,  it  is  a  proof  that  the  air  is  saturated  with 
moisture,  i.e,,  there  is  so  much  water  in  the  atmosphere  that  it  can  take  up  no 
more — ^no  evaporation  is  taking  place — and  both  wet  and  dry  bulbs  are  of  the 
same  temperature.  If  there  be  less  moisture  in  the  atmosphere  than  will 
saturate  it,  it  will  take  up  water  from  all  sources ;  evaporation  in  consequence 
will  be  induced  from  the  muslin,  which  will  be  attended  with  a  depression  of 
temperature,  so  that  the  wet  bulb  will  read  lower  than  the  dry,  and  this  depression 
will  be  proportional  to  the  dryness  of  the  atmosphere.  It  would  be  well  to  read 
the  barometer  whenever  observations  of  the  wet  and  dry  bulbs  are  made. 

By  means  of  certain  calculations  applied  to  the  readings  of  the  dry  and  wet 
bulbs,  and  the  barometer,  various  circumstances  connected  with  the  moisture  of 
the  atmosphere  may  be  ascertained.  Many  of  these  circumstances  are  of  high 
interest  in  a  meteorological  point  of  view, — among  them  the  tUw  paint,  or  that 
precise  temperature  at  which  the  condensation  of  the  existing  moisture  in  the 
atmosphere  takes  place,  producing  haze,  mist,  fog,  cloud,  rain,  hail,  or  snow. 
This  is  not  uninteresting  to  the  seaman,  inasmuch  as  it  will  show  whether  a  fiill 
of  the  mercury  of  the  barometer  will  be  attended  with  wind  only,  or  with  wind 
and  rain. 

The  barometer  being  influenced  by  both  dry  air  and  aqueous  vapour  (or  water 
in  an  invisible  gaseous  state),  it  may  fall  from  the  effects  of  a  rotatory  storm  quite 
independently  of  the  presence  of  vapour.  In  this  instance  the  depression  of  the 
mercury  will  invariably  be  attended  with  wind,  which  will  fearfully  increase  as 
the  mercury  fidls ;  but  if  the  atmosphere  should  be  gradually  getting  moro  moist, 
as  indicated  by  decreasing  differences  between  the  dry  and  wet  bulbs,  the 
pressure  at  the  same  time  diminishing,  rain  may  confidently  be  expected. 
Observations  of  the  hygrometer  in  connection  with  those  of  the  barometer  are 
greatly  calculated  to  indicate  to  the  seaman  the  kind  of  weather  he  may  expect. 

Another  interesting  point  connected  with  observations  of  the  hygrometer  is  the 
quantity  of  vapour  present  in  the  atmosphere.  This  may  be  expressed  either  as 
the  degree  of  humidity ,  a  perfectly  saturated  atmosphere  being  represented  by 
1000,  or  by  the  number  of  grains  of  vapour  in  a  cubit  foot  of  air.  Although 
this  meteorological  element  may  not  be  generally  interesting  to  seamen,  yet  its 
careful  determination  in  various  oceanic  localities  is  exceedingly  important.    It 
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is  to  be  preBumed  that  nothing  like  the  differences  met  with  on  land,  especially 
in  the  interior  of  large  continents,  obtain  on  the  ocean.  Yet  different  zones  of 
the  oceanic  snrfiEtce  mnst  be  marked  by  different  degrees  of  homidity ;  the  two 
regions  of  Trades  are  clearly  mnch  drier  than  either  of  the  three  belts  of  calms ; 
and  the  zones  of  the  '*  Passage  winds,"  north  and  south  of  the  eqnator,  mnst 
yary  veiy  materially  as  regards  moisture. 

Another  most  important  point  immediately  connected  with  the  last  is  the 
determination  of  the  doBtmty  of  the  aqneons  vapour.  The  aggregate  pressure 
of  the  atmosphere  on  the  mercury  in  the  cistern  of  the  barometer  is  made  up  of 
two  components,  viz. : — ^the  pressure  of  dry  air,  and  the  pressure  of  aqueous 
vapour ;  these  pressures  are  subjected  to  distinct  laws,  and  a  very  interesting 
object  of  inquiry  is  the  distribution  of  the  pressure  of  dry  air  over  the  surface  of 
the  ocean,  especially  within  the  tropics.  This  can  be  ascertained  by  observations 
of  the  wet  and  dry  bulbs  in  connection  with  those  of  the  barometer,  when  certain 
computations  are  applied  to  them. 

There  are  one  or  two  other  points  of  interest,  but  those  already  mentioned  are 
the  most  prominent;  and  in  using  the  hygrometer  it  is  necessary  to  obtain 
Glaisheb's  Hygrometric  Tables^  which  are  the  best  for  ascertaining  the  numerical 
values  of  the  different  elements  by  inspection. 


a.  DovB  comes  to  the  following  conclusions  as  regards  the  movements  of 
meteorological  instruments  in  connection  with  the  Law  of  Gyration : — Calculating 
the  mean  of  all  the  readings  of  the  barometer,  thermometer,  and  hygrometer, 
observed  during  all  the  different  changes  of  the  wind,  taken  individually,  after 
the  elimination  of  the  periodical  changes, — if  we  define  the  mean  distribution  of 
pressure,  temperature,  and  moisture  round  the  compass,  or  if,  in  other  words, 
we  construct  a  barometrical,  thermal,  and  atmospherical  tcind-rose, — ^it  becomes 
evident  that  this  wind-rose  has  two  poles  of  pressure  and  heat ; — in  &ct,  that 
there  are  two  points  in  it  situated  opposite  to  each  other,  at  one  of  which  the 
weather  is  coldest,  and  the  reading  of  the  barometer  is  highest ; — ^and  at  the 
other  the  weather  is  hottest,  and  the  reading  of  the  barometer  is  lowest.  From 
the  maximum  of  pressure  to  its  minimum,  as  well  as  from  the  maximum  of  heat 
to  its  minimum,  the  mean  barometrical  and  thermal  influence  of  the  wind 
decreases  in  an  uninterrupted  ratio.  The  former  point  happens  to  be  nearly 
at  N.E.,  and  the  other  nearly  at  S.W.  But  from  S.W.  through  West  to  the 
N.E.  the  mean  height  of  the  thermometer  decreases,  whilst  the  mean  readings 
of  the  barometer  increase ;  from  N.E.  through  East  to  S.W.  the  mean  height  of 
the  thermometer  increases,  whilst  the  mean  readings  of  the  barometer  decrease. 
What  is  perceptible  in  the  mean  thermal  and  barometrical  influence  (in  the  mean 
thermal  and  barometrical  movements)  of  the  winds  must  also  occur  at  the  time 
of  their  transition  into  each  other, — ^and  just  as  much  on  the  suppositon  of  a 
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Tarying  as  on  that  of  a  uniform  rotatory  velocity.  Now,  however,  as  the 
elasticity  of  vapour,  so  £ur  as  regards  its  distribation  around  the  compass,  is  in  close 
connexion  with  the  thermal  wind-rose,  bat  the  pressnre  of  the  dry  air  is  closely 
connected  with  the  barometrical  one,  it  follows  that  the  flnctuations  in  the 
pressure  of  the  dry  air  and  of  the  barometer  are  precisely  in  an  inverse  ratio  to 
the  changes  in  the  temperature  of  the  air  and  in  the  elasticity  of  the  vapoor 
suspended  in  it.  Assuming  then  that  the  N.W.  point  has  the  same  part  in  the 
southern  hemisphere  as  the  S.W.  point  in  the  northern,  the  S.E.  point  in  the 
former  corresponds  to  the  N.E.  point  in  the  latter ;  consequently  we  have  as  the 

Mean  Movements  of  Meteobologigal  Instruments; 
In  the  Northern  Hemisphere,  In  the  Southern  Hemisphere. 


1.  The  barometer  sinks  with  east,  1.  The  barometer  sinks  with  east, 
south-east,  and  south  winds,  is  arrested  north-east,  and  north  winds,  is  arrested 
in  its  downward  progress  by  a  S.W.  in  its  downward  progress  by  a  N.W. 
wimd,  rises  with  west,  north-west,  and  wind,  rises  with  west,  south-west,  and 
nortli  winds,  and  ceases  to  rise  with  south  winds,  and  ceases  to  rise  with 
one  from  N.E.  one  from  S.E. 

2.  The  thermometer  rises  with  east,  2.  The  thennometer  rises  with  east, 
south-east,  and  south  ^dnds ;  it  ceases  north-east,  and  north  winds ;  it  ceases 
to  rise  with  a  S.W.  wind ;  it  falls  with  to  rise  with  a  north-west  wind  ;  it  falls 
west,  north-west,  and  norUi  winds,  and  with  west,  south-west,  and  south  winds, 
ceases  to  fall  with  one  from  N.E.  and  ceases  to  fall  with  one  from  S.E. 

3.  The  elasticity  of  vapour  increases  3.  The  elasticity  of  vapour  increases 
with  east,  south-east,  and  south  winds ;  with  east,  north-east,  and  north  winds ; 
its  increase  changes  to  a  decrease  with  its  increase  changes  to  a  decrease  with 
one  from  S.W. ;  it  decreases  with  west,  one  from  N.W. ;  it  decreases  with  west, 
north-west,  and  north  winds,  and  its  south-west,  and  south  winds,  and  its 
decrease  changes  to  an  increase  with  a  increase  clianges  to  a  decrease  with  a 
N.E.  wind.  S.E.  wind. 

4.  The  pressure  of  the  dry  air  de-  4.  The  pressure  of  the  dry  air  de- 
creases with  east,  south-east,  and  south  creases  with  east,  north-east,  and  north 
winds;  its  decrease  changes  to  an  in-  winds;  its  decrease  changes  to  an  in- 
crease with  a  S.W.  wind ;  it  increases  crease  with  a  N.W.  wind ;  it  increases 
with  west,  north-west,  and  north  winds,  with  west,  south-west,  and  south  winds, 
and  its  increase  changes  to  a  decrease  and  its  increase  changes  to  a  decrease 
with  one  from  N.E.  with  one  from  S.E. 

Thus,  the  movements  of  meteorological  instruments  are  the  same  with  east  winds 

in  the  Nobthbbn  Hbmisphebe  as  they  are  with  east  winds  in  the  Southebn  : 

'  The  same  is  the  case  with  the  west  winds.     The  difference  between  the  two 

hemispheres  is  only  quantitative  with  N.W.,  N.E.,  S.W.,  and  S.E.  winds ;  and 

on  the  other  hand  it  is  qualitative  with  North  and  South  winds,  i,e,  the  mean 

fluctuations  of  the  meteorological  instruments  are  greatest  in  the  Northern 

Hemisphere  with  N.W.  and  S.E.  winds,  and  of  the  least  importance  (owing  to  the 

compensation  of  the  opposite  movements)  with  N.E.  and  S.W.  winds ;  in  the 

Southern  Hemisphere  (owing  to  the  compensation  of  opposite  movements)  they 

are  of  least  importance  with  N.W.  and  S.E.  winds,  and,  on  the  contrary,  they 

are  greatest  with  N.E.  and  S.W.  winds.     The  changes  with  north  winds  in  the 

Northern  Hemisphere  are,  however,  different  from  the  changes  which  occur  with 

north  winds  in  the  Southern  Hemisphere :  under  like  climatic  conditions,  however, 

they  are  the  same  in  both,  according  to  their  amount, — if,  for  instance,  there  be 
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a  rise  in  an  instrament  with  a  north  wind  in  the  Northern  Hemisphere,  it  sinks 
with  a  north  wind  in  the  Southern,  and  vice  versa.  The  same  occurs  with  the 
south  winds. 

8.  It  is  in  reference  to  these  observations,  in  so  fiur  as  they  appertain  to  the 
North  Temperate  Zone,  that  Doyb  shows  that  the  weather  indices  (words)  on  the 
barometer  are  of  yery  subordinate  importance,  because  the  difference  in  the 
temperature  and,  as  a  consequence  of  it,  in  the  pressure  of  the  two  currents 
(polar  and  equatorial),  is  generaUy  fiur  greater  in  winter  than  in  summer.  As 
thus  the  fluctuations  of  the  barometer  are  generally  far  more  considerable  in 
winter  than  in  summer,  the  relative  proportions,  according  to  which  the  scale 
has  been  constructed,  should  be  at  least  double  in  winter  what  they  are  in 
summer ;  as  they  are  constructed  at  present,  however,  we  are  easily  led  astray 
by  them.  Properly  speaking,  the  upper  part  of  the  index  should  represent  the 
north-east  wind  or  a  tranquil  polar  current ;  the  middle  part,  the  east  and  west 
winds,  or,  more  correctly,  the  transition  of  the  two  aerial  currents ;  and  the  lower 
part,  the  south-west  wind,  or,  better  still,  the  equatorial  current.  Now  as  the 
air  of  the  polar  current  flows  from  colder  to  warmer  regions,  its  capacity  for 
creating  vapour  increases,  and  the  effect  of  this  increase  stands  on  the  index 
thus :  ''  very  dry,  or  fine."  If  owing  to  the  transition  of  the  currents  into  each 
other  from  east  and  west,  and  their  mingling  together,  precipitation  follows,  but 
clearer  weather  sets  in  afterwards,  this  is  set  down  on  the  index  as  '*  changeable." 
If,  as  the  current  from  the  south  moves  onward  into  higher  latitudes  it  gradually 
looses  its  vapour  over  the  ground,  which  becomes  colder  as  it  advances,  this 
effect  is  set  down  as  <<  rainy."  If,  however,  it  rushes  rapidly  into  higher 
latitudes,  and  its  pressure,  although  diminished,  is  contrasted  when  it  is  strongest, 
owing  to  the  rafe&ction  of  its  air  by  heat  and  the  loss  of  its  accompanying  vapour, 
with  its  mean  amount,  it  is  set  down  under  the  head  of  <'  stormy." 

4.  It  is  on  these  and  similar  researches  that  the  late  Admiral  FitzBoy  recom- 
mended that  the  old  and  comparatively  useless  barometer-indices  on  which  are 
marked  ''fair,"  *< change,"  ''rain,"  "stormy,"  be  abolished,  and  that  the 
following  more  appropriate  readings  be  substituted : — 

On  Barometer  scales  the  following  conti-actions  may  be  useful  in  North 
Latitude : — 


RISE 

FOB 

N.E..ly 

N.W.— N.— E. 

Dry  or  less 

Wind. 

Except  Wet 

from 
N.E.-ward. 


FALL 

FOB 

S.W.-ly 

S.E.— S.— W. 

Wet  or  More 

Wind. 

Except  Wet 

from 
N.E.-ward. 


In  South  Latitude  substitute  South  or  Southward  for  Noi-th,  &c. 
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Thus,  1.  The  Barometer  rises  for  Northerly  Wind  (including  from  N.W.,  by 
the  North  to  the  Eastward) ;  for  Dry  or  Isss  Wet  Weather ;  for  less  Yfiad ;  or  for 
more  than  one  of  these  changes : — 

Except  on  a  few  occasions  when  Bain  (or  Snow)  comes  from  the  Northward 
with  strong  Wind. 

A  Thermometer  falls  for  change  of  Wind  towards  any  of  the  above  directions. 

Also^  2.  The  barometer  falls  for  Southerly  Wind  (including  from  S.E.  by  the 
South  to  the  Westward) ;  for  Wet  Weather ;  for  stronger  Wind ;  or  for  more 
than  one  of  these  changes : — 

ExoBFT  on  a  few  occasions  when  moderate  wind  with  Bain  (or  Snow)  comes 
from  the  Northward. 

A  Thermometer  rises  for  change  of  Wind  towards  the  Southerly  directions  only. 

MoisTUBE  or  Dampness  in  the  air  (shown  by  a  Htgbouetbb)  increases  before 
or  with  Bain,  Fog,  or  Dew. 

And  the  following  summary  may  be  useful  generally  throughout  the  world : — 


BISE 

FOB 

Cold,  Dry, 
or 

Less 
Wind. 

Except  Wet 

from 
Cold  Side. 


FALL 

FOR 

Warm,  Wet, 

or 

More 

Wind. 

Except  Wet 

from 
Cold  Side. 


Since  therefore  thermometrical  readii^  in  conjunction  with  those  of  the  Baro- 
meter are  of  much  consequence  in  determining  the  character  of  the  weather, 
the  following  are  given  by  the  late  Admiral  FitzBot,  as  the  temperatures  for 
the  British  Islands ; — ^for  about  the  middle  of 

January      87"*  July     62** 

February         89^  August     61° 

March         41''  September 57"" 

April       46**  October    60^ 

May    68**  November     48'' 

June       69**  December        89° 


«•  Commander  Maubt  remarks,  in  reference  to  Admiral  FitzBoy's  observa- 
tions on  <*  the  weather,*'  that  since  the  westerly  (or  land)  winds  are,  along  the 
Atlantic  shores  of  America,  the  dry  winds, — and  the  easterly  winds  (or  those  from 
the  sea)  the  wet  winds ;  the  rules  applicable  to  the  eastern  side  of  the  Atlantic 
are  not  quite  the  same  as  those  for  the  western  side :  and  that,  as  the  dry  winds 
on  the  American  side  are  moving  with  the  general  set  of  the  atmosphere,  which  in 
extra-tropical  latitudes  is  from  the  westward,  while  on  the  European  side  the  d«" 
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winds  are  counter  to  that  set,  so  the  ayerage  foree  and  prevalence  <^  westerly 
winds  will  be  different  on  opposite  sides  of  the  Atlantic.  He  also  states  that,  to 
the  west  of  45""  W.  between  the  parallels  of  dO"*  and  60°  N.»  as  a  general  role, 
when  the  wind  blows  from  the  N.E.  quarter  it  is  as  apt  to  haul  to  the  N.W.  as 
to  i^e  S.E. ;  when  it  is  in  the  S.E.  quarter,  the  chances  are  8  to  1  that  it  will 
haul  to  the  S.W. ;  when  it  is  in  the  S.W.  quarter,  the  chances  are  4  to  1  that  it 
will  haul  to  N.W. ;  and  that  when  it  is  in  the  N.W.  quarter  it  is  most  apt  to  go 
back  to  S.W. 

o.  According  to  Mauby — Monograph  2,  **The  Barometer  at  8ea,^ — from 
observations  derived  from  American  and  Dutch  vessels, — ^the  following  are  the 
Mean  Heights  of  the  Babometeb  in  the  Nobthern  and  Southebn  Hemis- 


Lat.  78*^  SrN 29-769  inches. 

69*^  61'      29-88 

66°  to  eO** 29-96 

60°  to  46° 80060 

46°  to  40° 80077 

40°  to  86° 80-124 

86°  to  80° 80-210 

80°  to  26° 80-149 

26°  to  20° 80081 

20°  to  16° 80018 

16°  to  10° 29-964 

10°  to    6° 29-922 

6°  to    Equator.      29*916 

Equator  to    6°  S 29-940 

6°  to  10° 29-981 

10°  to  16° 80028 

16°  to  20° 80-060 

20°  to  26** 80-102 

26°  to  80° 80-096 

80°  to  86° 80-062 

40°  to  48° 29-88 

48°  to  46° 29-78 

46°  to  48° 29-68 

48°  to  60° 29-62 

60°  to  68° 29-48 

68°  to  66° 29-86 

66i°S 29-29 

These  results  may  be  compared  with  the  following  more  extended  Table, 
published  by  the  Meteorological  Department  of  the  Board  of  Trade,  which  is  the 
result  of  Dutch  and  English  observations,  made  with  accurately  verified  instru- 
ments : — 


ches. 

Dr.  Kane 

» 

St. 

Petersburgh. 

9f 

England. 

99 

^om  8282  observations. 

99 

99 

6899 

99 

*» 

99 

6108 

99 

99 

99 

4989 

99 

99 

4892 

99 

99 

99 

8816 

99 

99 

8692 

99 

99 

99 

4496 

99 

99 

6848 

99 

99 

99 

6114 

99 

99 

8692 

99 

99 

99 

8924 

99 

99 

4166 

99 

99 

4248 

•9 

99 

4686 

99 

99 

4780 

99 

99 

6970 

99 

99 

1708 

99 

99 

1180 

99 

99 

1174 

99 

99 

672 

99 

99 

666 

r9 

99 

476 

99 

99 

1126 

99 
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These  readings  (Tab.  A.)  together  mth  those  given  in  Tab.  B.,  p.  180  from 

the  Meteor.  Papen  of  the  Board  of  Trade  are  espeoiallj  yalnable,  inasmuch  aa  the j 

indieate  the  normal  baromotric  pressures  between  the  Tropics  for'  eaeh  month 
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any  deviation  from  them  will  most  probably  announce  the  approach  of  a  Hurricane 
or  Tropical  Storm, — for  between  the  Tropics  the  ordinary  barometric  range  is 
very  small  (a  few  tenths). 
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9.  mignm  of  w«atii«r. — It  eaiinot  be  donbted  but  that  there  are  many  sigQB, 
having  a  distinct  physical  basis,  that  indicate  change  of  weather  with  more  or  less 
precision ;  a  few  of  these — ^the  more  marked  signs — ^have  been  very  jndicionsly 
selected  by  the  late  Admiral  FitzKoy,  as  nsefol  to  seamen,  and  are  extracted 
from  his  ''  Manual,"  already  referred  to : — 

Whether  clear  or  cloudy,  a  rosy  sky  at  sunset  presages  fine  weather ;  a  red 
sky  in  the  morning,  bad  weather  or  much  wind,  perhaps  rain :  a  gray  sky  in  the 
morning,  fine  weather :  a  high  dawn,  wind ;  a  low  dawn,  fiedr  weather.* 

Soft-looking  or  delicate  clouds  foretell  fine  weather,  with  moderate  or  light 
breezes ;  hard-edged,  oily-looking  clouds,  wind.  A  dark,  gloomy,  blue  sky  is 
windy ;  but  a  light,  bright  blue  sky  indicates  fine  weather.  Generally,  the  softer 
clouds  look,  the  less  wind  (but  perhaps  more  rain)  may  be  expected ;  and  the 
harder,  more  **  greasy,"  rolled,  tufied,  or  ragged,  the  stronger  the  coming  wind 
wOl  prove.  Also,  a  bright  yellow  sky  at  sunset  presages  wind ;  a  pale  yellow, 
wet ;  and  thus,  by  the  prevalence  of  red,  yellow,  or  gray  tints,  the  coming 
weather  may  be  foretold,  very  nearly ; — indeed,  if  aided  by  instruments,  almost 
exactly. 

Small  inky-looking  clouds  foretell  rain :  light  scud  clouds  driving  across  heavy 
masses  show  wind  and  rain, — ^but,  if  alone,  may  indicate  wind  only. 

Beyond  tropical  latitudes,  high  upper  clouds  crossing  the  sun,  moon,  or  stars, 
in  a  direction  different  from 'that  of  the  lower  clouds,  or  from  that  of  the  wind 
then  blowing,  foretell  a  change  of  wind.f 

After  fine  clear  weather,  the  first  signs  (in  the  sky)  of  change  are  usually  light 
streaks,  curls,  wisps,  or  mottled  patches  of  white  distant  clouds,  which  increase, 
and  are  followed  by  an  overcasting  of  murky  vapour  that  grows  into  cloudiness. 
This  appearance,  more  or  less  oily  or  watery,  as  wind  or  rain  prevail,  is  an 
infallible  sign. 

Light,  delicate,  quiet  tints  or  colours,  with  soft,  undefined  forms  of  clouds^ 
indicate  or  accompany  fine  weather ;  but  gaudy  or  unusual  hues,  with  hi^d, 
definitely  outlined  clouds  foretell  rain,  and  probably  strong  wind. 

Misty  clouds  forming,  or  hanging,  on  heights  show  wind  and  rain  coming,  if 
they  remain,  increase,  or  descend.  If  they  rise  or  disperse,  the  weather  will, 
improve,  or  become  fine. 

When  sea  birds  fly  out  early,  and  &r  to  seaward,  moderate  wind  and  fair 
weather  may  be  expected ;  when  they  hang  about  the  land,  or  over  it — sometimes 


*  A  "high  dawn"  is  when  the  first  indications  of  daylight  are  seen  above  a  bank  of  clouds. 
— ^A  *'  low  dawn"  is  when  the  day  breaks  on  or  near  the  horizon — the  first  streaks  of  light . 
being  very  low  down. 

f  In  the  tropics,  or  regions  of  Trade-winds,  there  is  generally  an  npper  and  counter  cur- 
rent of  air,  with  very  light  clouds,  which  is  not  an  indication  of  any  approaching  change. 
In  middle  latitudes,  such  npper  currents  are  not  so  frequent  (or  evident?)  except  before  a 
change  of  weather. 
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flying  inland — expect  a  strong  wind  with  stonny  weatlier«  As  many  creatures 
besides  birds  are  affected  by  the  approach  of  rain  or  wind,  sneh  indications  should 
not  be  slighted  by  an  observer  who  wishes  to  foresee  weather. 

There  are  other  signs  of  a  coming  change  in  the  weather,  known  less  generally 
than  may  be  desirable,  and  therefore  worth  notice— such  as  when  birds  of  long 
flight,  rooks,  swallows,  or  others,  hang  about  home,  and  fly  up  and  down,  or  low, 
— ^raiQ  or  wind  may  be  expected.  Also,  when  animals  seek  sheltered  places, 
instead  of  spreading  over  their  usual  range — ^when  pigs  carry  straws  to  their  sties 
— ^when  smoke  from  chimneys  does  not  ascend  readily  (or  straight  upwards  during 
calm),  an  un&Yourable  change  is  probable. 

Dew  is  an  indication  of  fine  weather ;  so  is  fog.  Neither  of  these  two  forma- 
tions occurs  under  an  oTorcast  sky,  nor  when  there  is  much  wind.  One  sees  fog 
occasionally  rolled  away,  as  it  were,  by  wind — ^but  seldom  or  never  formed  while 
it  is  blowing. 

Bemarkable  deamess  of  atmosphere  near  the  horizon ;  distant  objects,  such 
as  hills,  unusually  visible,  or  raised  (by  refraction)  ;*  and  what  is  called  "  a  good 
hearing  day,"  may  be  mentioned  among  the  signs  of  wet,  if  not  wind,  to  be 
expected. 

More  than  usual  twinkling  of  the  stars,  indistinetness  or  apparent  multiplication 
of  the  moon's  horns,  haloes,  ''  wind  dogs,"t  and  the  rainbow,  are  more  or  less 
significant  of  increasing  wind,  if  not  approaching  rain,  with  or  without  wind. 

Near  land,  in  sheltered  harbours,  in  valleys,  or  over  low  ground,  there  is 
usually  a  marked  diminution  of  wind,  during  part  of  the  night,  and  a  dispersion 
of  clouds.  At  such  times  an  eye  on  an  overlooking  height  may  see  an  extended 
body  of  vapour  below  (rendered  visible  by  the  cooling  of  night)  which  seems  to 
check  the  wind. 

Lastly,  the  dryness,  or  dampness  of  the  air,  and  its  temperature  (for  the  season), 
should  always  be  considered,  with  other  indications  of  change  or  continuanoe  of 
wind  and  weather. 


8.  It  may  not  be  amiss  briefly  to  refer  to  the  explanation  of  some  of  these 
popular  prognostics,  as  given  by  Sir  Hxtmphuey  Davy,  in  his  <<  Sahnonia." 

One  of  the  speakers  in  the  dialogue,  inquiring  why  the  clouds  in  the  west, 
being  red,  with  a  tinge  of  purple,  should  portend  fiur  weather,  is  answered,  that 
the  air,  when  dry,  refracts  more  of  the  red  and  heat-making  rays  than  when  moist ; 
and  as  dry  air  is  not  perfectly  tnmsparent,  those  rays  are  reflected  in  the  horizon. 
It  is  added,  that  a  halo  round  the  moon  is  a  sure  indication  of  approaching  wet 
weather,  since  it  is  produced  by  precipitated  water ;  the  larger  the  drole  is,  the 

*  Mnoh  refraction  is  a  sign  of  easterly  wind. 

f  FragmentB,  or  pieces  (as  it  were)  of  rainbows  (sometiines  called  "  wind-galls'')  seen  on 
detached  clouds. 
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nearer  are  tbe  clouds — consequenUy,  the  more  ready  to  descend  in  rain.  In 
explaining  why  a  rainbow  in  the  morning  betokens  rain,  and  one  in  the  evening 
fair  weather,  it  is  stated  that  the  bow  can  only  be  seen  when  the  clouds  depositing 
the  rain  are  opposite  to  the  sun ;  thus,  in  the  morning  the  bow  is  in  the  west,  and 
in  the  evening  in  the  east ;  and  as  the  rains  in  this  country  are  usually  brought  by 
westerly  winds,  a  bow  in  the  west  indicates  that  the  rain  is  coming  towards  the 
spectator;  whereas  a  bow  in  the  east  indicates  that  the  rain  is  passing  away  from 
him.  The  indications  of  fine  weather  from  swallows  flying  high,  is  explained  by 
stating  that  the  insects  on  which  these  birds  feed  frequent  the  warm  strata  of 
air, — that  warm  air  being  lighter  than  that  which  is  moist,  occupies  a  higher 
part  of  the  atmosphere,  and  that  therefore  the  birds  then  find  their  prey  in  the 
upper  regions :  on  the  other  hand,  when  the  warm  air  is  near  the  surface  of  the 
earth,  the  insects  and  birds  are  there  also. — and  then,  as  the  cold  air  from  above 
descends  into  it,  a  deposition  of  water  takes  place.  The  popular  belief  that  sea 
birds  seek  the  land  in  order  to  avoid  an  approaching  storm,  is  stated  to  be 
erroneous, — ^the  probable  cause  being  that  the  fish  upon  which  the  birds  prey  go 
denser  into  the  water  during  storms,  and  the  birds  come  to  the  land  merely  on 
account  of  the  greater  certainty  of  finding  food  there  than  out  at  sea. 

8.  TwetuKtm  of  'Wm.thmr. — ^Bbitish  Isles  and  N.W.  Coast  of  Europe  : — 
The  following  maxims  were  among  those  employed  by  the  Meteorological  Depart- 
ment of  the  Board  of  Trade^  when  under  the  late  Adiobal  FitzBot,  in  determining 
the  daily  forecasts.  They  are  here  introduced  as  likely  to  be  of  interest  and 
service  to  our  seafiuiog  readers.  It  is  to  be  hoped  that  Meteorologists  will  both 
amend  and  add  to  this  impeifect  list,  for  while  ''  some  of  these  maxims  rank 
among  the  long-estabUshed  truths  of  Meteorological  science,  others  are  clearly 
open  to  considerable  doubt." 

I. — Atmotpherie  or  Air  Currents, 

(a.)  In  the  Latitudes  of  the  British  Isles,  and  of  North-Westem  Europe  generally, 
there  are  two,  and  only  two,  essentially  different  atmospheric  currents — one 
S.  W.,  nuuiing  from  the  equator  towards  the  pole,  and  the  other  N.E.,  running 
from  the  pole  towards  the  equator. 

{!),)  The  characteristics  of  the  S.W.  current  lie  not  only  in  its  general  direction,  but 
in  its  quality ;  for  it  is  light,  warm,  and  moist.  In  other  words,  its  presence 
in  shown  by  a  low  barometer,  by  a  high  thermometer,  and  by  a  small 
difference  between  the  wet  and  dry  bulb  thermometers. 

{c.)  The  characteristics  of  the  N.E.  current,  in  a  similar  way,  lie  not  only  in  its 
general  direction,  but  also  in  its  quality,  for  it  is  heavy,  cold,  and  dry.  In 
other  words,  its  presence  is  shown  by  a  high  barometer,  by  a  low  thermometer, 
and  by  a  lai^ge  difference  between  the  wet  and  dry  bulb  thermometers. 

{d.)  The  weather  in  this  country  depends  almost  wholly  on  the  conflict,  combination, 
alternate  preponderance,  or  alternate  succession,  of  portions  of  these  opposite 
currents. 

(«.)  Not  only  is  the  actual  presence  of  either  current  shown  by  its  corresponding 
instrumental  tests,  but,  an  approaching  change  from  one  current  to  the  other 
is  foretold  by  the  instruments  beginning  to  change  their  indications.  (Hence, 
as  changes  of  weather  must  necessarily  commence  at  some  places  earlier  than 
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at  others,  there  is  great  advantage  in  receiving  by  telegraph  information  of 
the  state  of  tlie  weather,  and  of  the  instruments  at  many  stations.) 
(/.)  When  S.W.  and  N.E.  currents  alternately  prevail,  the  wind  blowing  over  any 
station  has  a  strong  tendency  to  "  veer,"  and  not  to  "  back."    That  is  to  say, 
the  general  order  of  the  changes  is  N.E.S.W.N.,  and  not  N.W.S.E.N. 

II. — Weather  Changes. 

{a.)  Gradual  changes  of  weather  are  shown  by  a  gradual  rise  or  fall  of  the  barometer; 

for  instance,  at  the  rate  of  one-hundredth  of  an  inch  in  an  hour. 
(&.)  Great  differences  of  temperature  at  the  same,  or  adjacent  places,  are  followed  by 

chances  of  weather. 
(e.)  Rapid  changes  of  all  kinds  commonly  presage  violent  atmospheric  commotion. 
\d,)  The  result  of  all  rapid  changes  in  tlie  weather,  or  any  of  the  instrumental 

indications,  is  brief  in  duration ;  while  that  of  a  gradual  change  is  more 

durable. 

Ill — Direction  a^d  force  of  Wind. 

(a.)  The  wind  usually  blows  from  a  region  where  the  barometer  is  high  to  one  where 

the  barometer  is  low. 
(6.)  The  force  of  the  wind  is  usually  proportionate  to  the  differences  of  barometric 

pressure,  at  adjacent  places.     In  other  words,  the  greater  the  barometric 

tension,  the  stronger  the  wind. 
(<?.)  Strong  winds  are  far  more  steady  in  duration  than  light  or  moderate  winds. 

n. ---Gales  or  Storms, 

(a.)  Great  storms  are  frequently  preceded  by  excessive  meteorological  disturbance ; 

as  by  heavy  falls  of  rain  or  snow,  by  much  lightning,  by  unusual  cold,  or  by 

excessive  heat. 
(b.)  Sea  disturbance  often  precedes  gales. 
(c.)  Great  storms  are  usuaDy  shown  oy  a  fall  of  the  barometer,  exceeding  one  inch  in 

24  hours,  or  by  a  fall  of  nearl;^  one-tenth  of  an  inch  in  one  hour. 
{d.)  The  barometer  frequently  continues  high  during  a  N.E.  storm,  but  there  is  a 

fall  of  the  thermometer. 
{e.)  Most  of  our  violent  storms  travel  bodily,  in  a  N.E.  direction. 

V.^OaUns. 

(a.)  Calms  may  be  due  to  either  of  three  different  states  of  weather : — 

(I.)  The  appulse  of  winds  coming  together  from  opposite  quarters. 
(2.)  The  divergence  of  winds  going  towards  opposite  quarters. 
(3.)  The  centre  of  cyclonic  storms. 
The  barometer  rises  in  (1),  and  sinks  in  (2). 
It  is  extremely  low  in  (3.) 
(b,)  When  the  S.W.  and  N.E.  currents  intermingle,  water  is  precipitated  in  the  form 
of  cloud,  rain,  or  snow. 

lO.  Vhe  SKoon^  iftflnence  on  the  WaaUier^ — Sailing  directions,  as  well  as 
popular  belief,  very  eommonly  attribute  cfumges  of  weather  to  the  tnoorCs  influence  ; 
any  such  influence  is  extremely  questionable, — or  its  extent,  at  present  at  least, 
quite  unknown.  One  thing  however  is  certain, — ^the  so-called  ''Hersohers 
Weather  Table"  is  a  fiction  of  the  most  absurd  character,  and  requires  no  com- 
ment ;  it  was  never  issued  by  the  authority  of  either  of  the  illustrious  astronomers 
whose  name  it  bears. 
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So  with  regard  to  all  other  "  predictions"  months^  and  even  a  year  or  more  ifi 
advance ;  the  periods  of  atmospheric  disturbance  are  generally  given — according 
to  the  phases  of  the  moon  and  its  position  in  apc^ee  and  perigee — for  intervals 
of  six  or  seven  dajs»  and  are  farther  stated  to  apply  to  all  parts  of  the  earth's 
sor&ce ;  this  is  a  very  safe  way  of  stating  the  case ;  for,  as  Humboldt  said  of 
earthquakes,  ''  if  we  conld  obtain  information  regarding  the  daily  condition  of  all 
the  earth's  surface,  we  should  probably  discover  that  it  was  almost  always  under- 
going shocks  at  some  point  or  another ;"  so  we  may  with  tolerable  certainty 
predict  that  a  gale  or  considerable  atmospheric  disturbance  is  every  day  taking 
place  at  some  part  or  another  of  so  large  a  superficial  area  as  197  millions  of 
square  miles. 


CHAPTEK   XV- 

CURRENTS  OF  THE  NORTH  ATLANTIC. 

1.  Three  causes  mainly  tend  to  set  in  motion  the  waters  of  the  oceanic 
basins,  viz. — 1.  difiference  of  temperature, — 2.  evaporation, — and  8.  the  rotatory 
motion  of  the  earth;  and  these  causes  combined  with  the  influence  of  the 
winds,  and  the  trend  of  the  coast-line,  produce  those  numerous  currents  which 
preserve  a  constant  circulation — a  flow  and  reflow — of  the  fluid  mass.* 

Taking  into  consideration  these  various  modifying  agencies,  it  is  not  difficult 
to  understand  that  some  currents  must  be  warm^  others  cold  ; — some  are  mrface, 
others  under  currents,— -and  of  the  latter  it  may  be  truly  said  that  nothing  is 
known  with  certainty ; — some  are  periodical  and  vari/jbUy  changing  with  the 
periodical  ^winds,  now  flowing  to  augment  the  strength  and  breadth  of  the 
constant  currents — ^now  tending  to  oppose,  though  they  cannot  counteract  them. 
Further,  «urrents  are  classed  according  to  their  apparent  origin,  into  drift  and 
8tre€m.\  Every  constant  or  very  prevalent  wind  (such,  for  example,  as  the 
Trades)  that  sweeps  the  ocean,  drives  before  it  the  surfiswe  water  in  the  form  of  a 
drift  current ;  impelled  to  leeward,  it  moves  on  until  it  meets  some  obstruction, 
all  the  while  tending  to  produce  an  accumulation  offlotcitig  water  which  eventually 
gives  rise  to  a  gtream  current.  The  drift  current  is  generaUy  shallow,  and  its 
velocity  will  depend  greatly  on  the  force  of  the  wind  and  its  angle  of  incidence  on 
the  surface :  the  obstacle  opposing  its  onward  progress  may  be  land  or  a  stream 
cuireni  already  formed.  A  stream  current  is  the  flowing  oflf  of  the  accumulated 
waters  of  a  drift  current  in  the  effort  to  restore  the  equilibrium  of  the  general 


•  A  general  description  of  the  Currents  of  the  OcMn  is  given  in  "  The  South  Atlantio 
Directory;'  by  W.  H,  Rossbb. 

♦  A  distinction  to  which  attention  was.first  adled  by  Major  Rbknbia,  in  his  «' Investigation 
©f  the  CurrenU  of  the  Atlantic  Ocean." 
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level  sur&ce  of  the  ocean»  and  it  may  be  of  any  balk,  depth,  and  Telocity.  A 
drift  corrent  when  opposed  by  a  etream  already  fonned  will  either  ML  into  and 
augment  the  latter,  if  the  angle  which  its  direction  makes  with  that  of  the  stream 
current  be  less  than  a  right  angle, — or,  if  it  be  greater,  the  drift  itself  becomes  a 
stream  carrent,  and  in  this  ease  takes  a  parallel  but  opposite  course  te  that  of 
the  stream  by  which  its  progress  has  been  interrupted. 

In  the  Nobis  Atlakho  the  three  principal  corr^its  are  the  Equatorial,  flowing 
from  East  to  Wett^ — the  Gulf  8tbbam,  the  general  direction  of  which  is  from 
8.W.  to  NJS,  and  East — and  the  Aboho  current,  the  set  of  which  is  from  North 
to  South; — and  out  oi  these  originate  many  subordinate  as  well  as  coimter 
currents,  the  direction  and  rate  of  which  have  an  important  influence  on  naviga- 
tion. But  before  entering  into  detail,  the  circulation  of  the  waters  of  the  North 
Atlantic  may  be  briefly  described  as  follows : — 

The  equatorial  current  sets  out  from  near  the  equator,  and  close  to  the  African 
coast ;  to  the  south  of  the  islands  of  St.  Thomas  and  Annabon,  it  has  a  speed  of 
20  or  24  miles  in  twenty-four  hours,  and  a  temperature  of  73"*.  Increasing 
quickly  in  bulk,  and  spreadhig  out  more  and  more  on  both  sides  of  the  equator, 
it  flows  rapidly  due  west  towards  the  coast  of  South  America ;  in  mid-ocean, 
between  the  continents  of  Africa  and  America,  a  branch  striking  off  from  it 
towards  the  north-west,  is  finally  lost  in  the  drift  current  of  the  N.E.  Trade, 
about  the  twentieth  degree  of  latitude. 

The  main  stream  continues  to  run  farther  we^t.  At  the  eastern  point  of  South 
America  (Cape  San  Roque)  it  divides  into  two  branches.  One  of  these,  the  southern 
washes  the  coast  of  South  America,  and  between  the  tropic  of  Capricorn  and  the 
mouth  of  the  La  Plata,  beyond  the  limit  of  the  S.E.  Trade-wind,  turns  gradually 
to  the  south-east :  it  may  be  traced  in  that  direction  past  the  Cape  of  Good  Hope, 
and  far  into  the  Indian  Ocean.  The  northern  arm  of  the  Equatorial  current 
follows  the  north-east  coast  of  South  America,  gaining  continually  in  temperature 
under  the  influence  of  the  tropical  sun  :  its  speed  has  now  slightiy  increased,  but 
it  BCfn  falls  off  again  when  it  gets  into  the  Caribbean  Sea ;  flowing  slowly  through 
the  whole  length  of  the  sea,  it  reaches  the  Gulf  of  Mexico  through  the  Straits  of 
Yucatan,  where  a  part  of  it,  however,  sweeps  round  Cuba  ;  but  the  main  stream 
nearly  follows  the  coast-curve  of  the  Gulf,  and  at  last,  pouring  out  between 
Florida  and  Cuba,  takes  the  name  of  the  Gulf  Stbeah.  Narrow  at  first,  the 
Gulf  Stream  flows  round  the  peninsula  of  Florida  with  a  velocity  of  about 
70  miles  a  day,  following  the  coast  in  a  due  nortii  and  afterwards  in  a  north-east 
direction.  North  of  Cape  Hatteras  it  leaves  the  American  coast  altogerther, 
keeping  its  north-eastward  course ;  and,  to  the  south  of  the  St.  George*s  and 
Newfoundland  Banks,  it  spreads  its  waters  more  and  more  over  the  Atiantic 
Ocean,  as  it  stretches  towards  the  Azores.  Near  these  islands  a  part  of  it  turns 
south-eastward  towards  tiie  African  coast. 

The  Gulf-Stream  has,  so  long  as  its  waters  are  kept  together  along  the  American 
coast,  a  temperature  of  86''  Fahr. :  but  even  under  north  latitude  86"*,  they 
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have  been  found  at  T^""  Fahr.  in  December,  while  tbe  sea-water  bejond  the  skeam 
showed  only  62''  Fahr.  Under  north  latitnde  40'' — 41%  the  water  is,  according 
to  Humboldt,  at  72°  Fahr.  within,  and  63°  Fahr.  withoat  the  stream. 

A  great  part  of  this  warm  water  is  carried,  partly  by  its  own  motion,  bat  chiefly 
by  the  prevailing  westerly  winds,  towards  the  N.W.  coast  of  Europe,*  and 
eyen  beyond  Spitzbergen  and  Nova-Zembla ;  and  thns  a  part  of  the  heat  of  the 
tropics  reaches  fea  into  the  Arctic  Ocean ; — ^hence,  also,  on  the  north  coast  of  the 
old  continent,  the  ocean  remains  free  from  ice  daring  a  great  part  of  the  year, 
eren  as  far  up  as  Lat.  SO"*  N. ;  while  on  the  opposite  coast  of  Greenland  the  ice 
is  not  quite  thawed  eyen  in  summer.  In  the  two  seas  that  bound  this  latter 
peninsula,  a  current  of  cold  water  (the  Asono  Guxbbkt)  is  found  running  from 
north  to  south ;  this  forms  the  only  outflow  of  water  from  the  Arctic  Ocean  that 
can  be  perceived  at  the  sorfiEuse.  The  temperature  of  this  stream  at  Newfound- 
land has  been  found  to  be  12^^  below  that  of  the  air  in  May:  it  brings  down  in 
the  spring  great  mass^  of  drift-ice  and  lai^e  icebergs,  which  are  carried  from 
the  Pohur  Sea  between  Greenland  and  ^itzbergen,  as  well  ae  from  Baffin's  Bay 
and  the  coast  of  Labrador,  often  nearly  as  &r  south  as  Lat.  W  N.;  and  which 
are  not  melted  away  till  they  get  into  tiie  Gulf-Stream.  These  conditions  are 
one  chief  cause  of  the  great  difference  between  the  climates  of  the  west  4MMist  oS 
Europe  and  of  the  east  coast  of  North  America,  under  the  same  latitudes. 

It  has  been  mentioned  that  a  part  of  the  Gulf-Stream,  on  reaching  the  Azores 
takes  a  southern  direction,  and  turns  down  towards  the  African  coast:  a 
similar  southward  movement  of  the  ocean-water  is  remarked  between  the  coast 
of  Portugal  and  the  Azores ;  it  approaches  more  and  more  towards  the  coast  of 
Africa  and  about  the  Cape  Yerde  Islands  increases  in  strength ;  farther  south 
this  current  bends  with  the  coast  and  flows  into  the  Gulf  of  Guinea,  with  con- 
siderable velocity,  from  west  to  east,  so  that  there  are  two  strong  currents 
running  near  each  other  in  opposite  directions.  The  temperature  of  the  Guinea 
current  is  some  degrees  higher  than  that  of  the  Equatorial  stream,  into  which 
the  former  does  not  pass  till  it  is  turned  again  by  the  African  coast  near  the 
equator. 

As  a  consequence  of  the  set  of  the  waters  of  the  North  Atlantic,  as  eeen  in  the 
Equatorial  current  and  the  Gulf  Stream,  with  their  many  subordinate  branches, 
there  is  found,  nearly  in  mid-ocean,  an  extensive  area  in  which  Uie  movement  of 
the  surface  water,  as  a  current,  is  reduced  to  a  minimum,  and  in  which  there  is 
always  more  or  less  sea-weed  and  drift; — ^this  central  area  is  known  as  the 
Sargasso  Sea. 


*  In  the  yean  1682  ani  1684,  Esquimaiiz  driven  by  stonnB  item  tiieir  own  ooasts  were 
oamed  by  thoee  eaeterly  cnrrente,  in  their  seal-ekin  boate,  (o  the  Orkney  Islands.  Tropical 
seeds  and  plants  are  constantly  carried  by  the  drift  of  the  Qolf  Stream  to  the  north-west 
shores  of  Europe. 
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2.  Tii«  AtiaaUe  Bqnatoriai  Oiurr«it: — This  cnrrent  commences  in  about 
6^^*  E.,  and  the  island  of  Annabon  (in  Lat.  l""  87it'  S.)  serves  as  a  sea-mark  to 
show  the  variability  of  its  position ;  thus,  to  the  northward  and  east>^'ard  of  that 
island  the  cnrrents  generally  flow  between  north  and  east,  but  to  the  southward 
of  Annabon  they  flactaate  between  N.E.  and  W.N.W.,  while  to  the  westward  and 
N.W.  of  the  island  the  Equatorial  current  is  always  found  running  W.N.W.y 
but  with  uncertain  velocity — generally  from  16  to  24  miles  in  April  and  June. 
Qradually  extending  north  and  south,  ranging  between  8^"  N.  and  S""  S.,  it  flows 
at  an  average  rate  of  25  or  80  miles  per  day,  as  fax  as  Long.  12''  or  14^  W.  by 
the  side  of  the  Guinea  current  running  in  an  opposite  direction — ^from  west  to 
east — and  several  degrees  warmer  than  the  Equatorial  current.  Advancing 
westward  with  increasing  velocity  and  the  while  continuing  to  spread,  the 
Equatorial  stream  sends  ofl*  a  branch  towards  the  N.W.  near  the  meridian  of 
20''  W.,  which  penetrates  to  20^  and  25''  N.  The  main  stream  in  its  westerly 
progress  becomes  vrider  and  wider,  and  long  before  it  reaches  the  American  side 
shows  its  tendency  to  bifurcate  by  varying  in  direction  between  W.S.W.  and 
W.N.W.  Its  velocity  now  is  from  46  to  60  miles  a  day.  That  body  of  the 
stream  which  has  a  West  and  W.N.W:  direction,  flows  towards,  and  then  along 
the  northern  shores  of  Brazil,  becomes  known  as  the  Ghiayana  current,  and 
passes  slowly  into  the  Caribbean  Sea  and  Gulf  of  Mexico.  The  W.S.W.  branch 
gradually  takes  a  more  southerly  divergence,  and  runs  parallel  with  (but  at  a 
considerable  distance  from)  the  American  shores  as  the  Brazil  current.  From 
the  place  where  the  Equatorial  current  begins  to  spread  out — ^with  the  tendency 
to  bifurcation — ihe  borders  have  a  greater  velocity  than  the  central  parts. 

The  average  rate  of  this  stream  may  be  estimated  at  46  miles  a  day ;  and 
taking  the  mean  temperature  of  its  waters,  in  the  middle  of  the  ocean,  at 
77"  Fahr.,  it  increases  to  the  westward  and  diminishes  to  the  eastward — 4"  or  6°. 

The  drift  currents  from  the  action  of  the  Trade  winds,  which  tend  in  the  main 
to  produce  the  Equatorial  current,  do  not,  on  their  outer  limits,  attain  a  greater 
velocity  than  from  9  to  12  miles  in  24  hours. 

a.  Tli«  Chiayana  Cnxreat  is  a  continuation  of  the  Equatorial  current 
running  along  the  low  shores  of  Guayana  towards  the  island  of  Trinidad,  and 
thence  flowing  into  the  Caribbean  Sea  by  the  many  passages  among  the  Less 
Antilles.  Its  rate  varies,  according  to  the  locality,  from  10  miles  a  day  near  the 
coast  to  40  miles  in  the  strength  of  the  stream,  and  its  temperature  has  been 
found  as  high  as  80"  Fahr. 

4.  Currant  of  the  Caribbean  Sea  and  the  Oulf  of  Mexico: — The  Guayana 
current,  together  with  the  drift  from  the  N.E.  Trade,  flowing  through  the 
channels  between  the  Less  Antilles,  forms  in  its  westerly  progress  the  current  of 
the  Caribbean  Sea;  between  Honduras  and  Yucatan  on  the  S.W.  and  the  islands 
of  Jamaica  and  Cuba  on  the  N.E.,  this  current  takes  a  W.N.W.  and  N.W.  diiec- 
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tlon  passing  through  the  channel  of  Yucatan  into  the  Gulf  of  Mexico,  of  which 
it  makes  the  circuit,  as  follows, — ^flowing  across  the  Campeche  Bank  in  a  westerly 
direction,  it  thence  bends  to  the  S.W.  and  takes  its  course  according  to  the 
inflexion  of  the  shores  as  far  as  Long.  95*"  W.,  there  it  turns  sharply  to  the 
N.N.E.  taking  a  more  and  more  easterly  direction  as  it  advances  to  the  parallel 
of  25''  N.,  where  it  becomes  E.N.E.  and  then  East,  with  a  tendency  south  of 
East  as  it  approaches  the  channel  between  Cuba  and  the  Tortugas  where  it  joins 
that  portion  of  the  current  from  the  Caribbean  Sea  which  flows  to  the  N.E. 
round  the  west  extremity  of  Cuba,  and  thus  commences  the  celebrated  Gulf  Stream. 

The  main  current  of  the  Caribbean  Sea  ^ves  rise  to  two  counter-currents  of 
considerable  importance  to  navigation; — ^both  of  which  have  an  easterly  tendency. 
One  of  these  commencing  northward  of  the  parallel  of  St.  Jean  de  Nicaragua,  follows 
the  coast  and  terminates  in  the  vicinity  of  Carthagena :  the  other  is  in  the  Bay 
of  Honduras,  and  flows  towards  Cape  Gracias  a  Dios ;  in  each  case  these  currents 
have  been  found  25  to  85  miles  off  shore.  During  the  season  of  the  northers^ 
southerly  currents  prevail  at  times  on  the  Mosquito  coast  and  on  the  west  side  of 
the  Bay  of  Honduras. 

On  the  west  side  of  the  Gulf  of  Mexico,  between  the  river  Goazacoalcos  and  the 
Bay  of  G^veston,  the  current  depends  on  the  winds ;  sometimes  they  run  to  the 
W.N.W.  and  N.W.  with  a  velocity  of  1  or  2  miles  an  hour ;  but  with  northerly 
winds  they  run  to  the  South  and  S.S.E.  at  the  rate  of  1  or  li  miles  per  hour. 

Westward  of  the  S.W.  branch  of  the  Mississippi,  and  thence  towards  Galveston, 
a  strong  westerly  current  is  generally  found  to  the  distance  of  40  or  50  miles  off 
shore,  running  W.S.W.  and  S.W.  Eastward  of  the  Mississippi  the  current 
usually  runs  to  the  E.S.E.  and  S.E.  Near  the  west  coast  of  Florida  the  currents 
like  the  winds  are  variable,  but  their  most  frequent  direction  is  towards  the  south. 

5.  cnzM&ts  in  the  "Wast  Indies : — ^The  Equatorial  current  makes  itself  felt 
(more  or  less)  throughout  the  West  Indies ;  and  as  a  general  rule,  there  is  a 
north-westerly  or  westerly  set  of  from  half-a-mile  to  three-quarters  of  a  mile  an 
hour  among  the  islands  of  the  Bahama  group :  this  set  is  occasionally  stronger 
or  weaker,  according  to  tiie  varying  force  of  the  Trade  wind ;  in  the  neighbour- 
hood of  Conception  Isle  it  is  said  generally  to  run  strong  to  the  N.W.  Some 
observations  tend  to  show  that  after  Northers,  or  on  the  increase  of  the  moon, 
the  current  sets  to  the  north-east;  and  on  the  decrease  of  the  moon  as  it 
approaches  to  change,  there  is  a  similar  set  to  the  south-west.  There  is, 
however,  no  certainty  in  the  case,  and  consequently,  more  than  ordinary  attention 
is  required  when  navigating  among  the  West  India  Islands ;  the  seaman,  there- 
fore, should  not  fail  to  take  advantage  of  every  opportunity  of  determining  the 
8hip*s  position  at  night  by  observations  of  stars,  to  the  north  and  south  for 
latitude,  and  to  the  east  and  west  for  time.  This  mode  of  observing  would 
generally  compensate  for  a  dull  or  indistinct  horizon,  and  with  practice  would 
give  a  result  within  about  8  miles  of  the  truth. 
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Eebhallet  giyes  the  following  Table  (derived  from  nnmerous  obseryaiioxiB)  aa 
showing  how  variable  are  the  set  and  direction  of  the  currents  among  the  Less 
Antilles : — 
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Grenada  and  Can- 
aeon. 

StVineent    .... 

s. 

N.B. 

W.N.W. 

N.W. 

12 
88 

To  the  westward 
of  the  island  the 
cnrrent  is  W.  19m. 

Channel  between  8t  Yin-  f 
eent  and  Barbados   .1 

Middle,  S. 

N.N.E. 

83 

Middle,  N. 

N.W. 

18 

B. 

W. 

Baibados 

S.E. 

W. 
W.8.W. 

•• 

N. 

W.byB. 

.. 

Sometimes  S.byB. 

Channel   between    8t.  i 
Tinoent  &  St.  Lnoia  1 

Middle 

W. 

30 

Sometimes    72m. 

in  May. 

/ 

S.W. 

N.w.,w.a.w.&  S.W. 

33  ] 

Some  distance  to 
the    westward    of 

St-Lada 

N.W. 

S.W. 

10    • 

E. 

N.W.  and  N.W.  by  W. 

18   I 

the  Island  the  cur- 
rent is  W.  19m. 

r 

Sometimes      to 

Middle 

N..N.byE.,&N.N.W. 

20 

N.N.E.    48m.    in 

Eastern  entrance  of  the 

, 

May. 

Channel  between  St.  ^ 

8. 

N.W.  by  W. 

18 

Lnda  A  Martiniqae. 

' 

Banning  along  the 

N. 

N.  and  N.  by  E. 

28 

E.  coast  of  Marti- 

. 

niqae. 

WeBtamokktraneeof  the  f 

19  I 

Channel  between  St.  ^ 

N.,  N.W.,  and  N.N.W. 

Generally  Teiyvari- 

Laeia  &  Martiniqne. 
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Placb. 


Thb  Pabt  op  thb 

Cbanmbl  OB 

Island. 


Martiiiiqae 


■{ 


Ohannel  between  Mar-  ^ 
tiniqae  &  Dominica 


ireen  Domi-  [ 

id     Marie-  i 

•    •    •    •  \ 


W. 

S.E 
E. 


I  Dominioa 

Channel  between  Domi 
nica      and 
Oalante 

Channel  foimed  by  De 
sirada  and   Onada 
lonpe  on  the  N.,  and^ 
Petite  Terre.  Marie  ^ 
Galante    and     Lea 
Saintesonthe  S. 

Channel  between  Domi- 
nica &  Gmadalonpe. 

Quadalonpe   .    .    .    • 

Channel  between  Gna-  ( 
dalonpe  and  Mont-j 
serrat  I 

Channel  between  Mont-  r 
senat  and  Antigoa.    t 

Channel  between  Ghia-  r 
dalonpe  and  Antigna.  I 

Channel  between  Anti-  r 
gna  and  Barbuda.      t 

Channel  between  Bar- 
buda on  the  E.  and 
Neris  and  St.  Kits' 
on  the  W. 

Channel  between  Mont-  r 
serrat  and  Nevis        1 

Channel  between  St.f 
Kits  and  St.  Eustace  t 

Channel  between  St  f 
Eustace  and  Saba      t 

Saba  Isle.    .    . 

Channel  betwen  .. 
Eustace  and  St.  Bar- 
tholomew 

St.  Bartholomew 


(oflSng) 
(offing) 

E.  entrance 
W.  entrance 

W. 

S.E. 
N.E. 

Middle 
8. 

N. 


Middle 


St.  f 
Bar- 1 


Channel   between 
Bartholomew 
St.  Martin      • 


St. 
and- 


Channel  between  St. 
Bartholomew  and 
Saba 


CUBBBNT. 


Direction. 


Middle 

S.W. 
N.W. 
E. 

Middle 


Middle 
Middle 
Middle 


Middle 


Middle 

Middle 

Middle 

To  the  Westward 

Middle 

W. 


Middle 


N.W. 

w.iiJ.w. 
w. 

w. 

N.W.  and  N.N.W. 

N.N.W. 
W.  by  S. 
W.byN. 

W. 

W.N.W.  and  W.byN. 
W.  by  S. 


W.byS.andW.S.W. 


W.byS.andW.S.W. 

N.W. 

N.E. 
W. 


W. 

N.  and  W.N.W. 
W.BndW.S.W. 
N.W. 

N.W. 

W.andW.S.W. 

W. 

N.byW. 
W.  by  8. 

N.W.  to  N  Jl. 

N.N.W. 

N.E. 
N.N.W. 


Bate 

in 

24h. 


Bbkabss. 


80 
35 
10 

10 
9 

31 

85 

85 
35 
86 


20 


U 

15 
91 
11 

18 


18 


In  the  offing  W.  by  S. 


Sometimes  W.N.W. 
and  W.byN. 


18 


21 


86 


88 


24 


Towards  St.  Kits 
the  current  some- 
times runs  S.S.E. 
15m. 


This  is  the  result  of 
a  single  observa- 
tion, and  is  most 
probably  excep- 
tional. 


192 


CURRENTS  OF  THE  NORTH  ATLANTIC. 


CUBBENT. 

Place. 

IHB  JriiBT  OF  THB 
ChAVNEL  OB 

Island. 

Direction. 

Rate 

in 
24h. 

Rbmabxb. 

Channel   between  An^ 
gnillaand  Sombrero  1 

Middle 

V. 

15 

With  N.E.  winds 
the  corrent  at 

Channel  between  Som-  \ 
breroandAnegada  J 

Middle 
S. 

S.W. 
N.W.  by  W. 

16     ► 

sea  is  generally 
westerly.  With 
S.E.      winds. 

Channel   between   An-\ 
goilla,  St.  Martin, 
and  St.  Enstaoe  on 
the  one  hand,  and  ' 
the  Virgin  Islanda 
on  the  other 

Middle 

W. 

E. 

N.W. 

W. 

W.  by  S. 

24  ] 
22 
17  j 

near  the  Ane- 
gada  the  cur- 
rent is  N.W. 

Bat  generally  rery 
variable  in  mid- 
channel. 

Channel   between    St. 
Enstaoe  andSt.Cruz 

Middle 

W. 

17 

Channel    between    St. 
Cmz  and  the  Virgin 
lales 

Middle 

S.W.byW.&W.S.W. 

12 

To  the    northward   of^ 
the  Tirgin  Isles  .    .1 

Offing 

W.  and  W.S.W. 

8 

Between  Barbados  and  Trinidad,  on  the  meridian  of  the  former  island,  the 
current  rans  N.W^.  and  N.N.W.  often  at  the  rate  of  58  miles  in  the  24  hours, — 
rarely  it  may  attain  the  Telocity  of  65  or  70  miles.  Between  the  parallels  of 
Martinique  and  Dominica,  and  near  those  islands,  a  N.W.  current  is  not  uncommon. 

To  the  eastward  of  the  Less  Antilles,  and  between  the  parallels  of  St.  Lucia 
and  Anguilla,  the  current  runs  W.S.W.  and  W.  from  10  to  12  miles  a  day. 
Between  the  parallels  of  Anguilla  and  Anegada,  it  is  W.  about  11  miles.  To  the 
westward  of  the  Less  Antilles  the  current  is  West,  yariable  between  W.S.W.  and 
W.N.W.,  at  the  rate  of  IS  or  14  miles. 

Both  north  and  south  of  Puerto  Rico  and  Haiti  the  general  tendency  of  the 
current  is  to  the  westward, — ^but  stronger  on  the  south  than  on  the  north  side ; 
between  the  two  islands  it  often  sets  with  great  strength  to  the  N.W.  Between 
Haiti  and  Cuba  the  current  is  generally  towards  the  S.W.,  the  velocity  being 
greatly  accelerated  during  the  season  of  the  Northers. 

The  current  is  generally  to  the  westward  around  Jamaica,  but  easterly  currents 
have  been  reported  after  Northers. 


e.  Tii«  ooif  BtMam  has  its  origin  in  the  heated  water  of  the  Gulf  of 
Mexico,  Which  flowing  towards  the  strait  separating  Cuba  from*  the  Tortngas 
Bank  and  the  Florida  Reefs,  is  there  joined  by  a  portion  of  the  current  of  the 
Caribbean  Sea  that  turns  abruptly  to  the  N.E.-ward  along  the  Colorado  Reefs 
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(W.  Bide  of  Cuba).  Running,  at  first,  to  the  eastward  its  direction  becomes 
north  when  it  enconnters  the  Bahama  Bank,  after  which  it  pnrsaes  its  coarse 
along  the  coast  of  Florida,  bending  to  the  north-eastward  in  Lat.  dV  N.,  and  so 
continues  to  Cape  Hatteras;  here,  from  the  recession  of  the  coast-line,  the 
direction  of  the  stream  becomes  again  more  northerly,  but  spreading  oat  wider 
and  wider  as  it  advances,  until  off  the  shoals  of  St.  George  and  Nantucket,  it 
flows  to  the  eastward.  As  it  passes  over  the  southern  extremity  of  the  great  Bank 
of  Newfoundland,  its  course  is  still  a  little  north  of  east,  and  it  preserres  this 
direction  (between  the  parallels  of  SS""  and  48''  N.)  as  &r  as  Long.  88''  W. ;  there 
it  sends  off  a  branch  towards  Iceland,  the  Fseroe  Isles,  and  to  the  west  shores  of 
Northern  Europe,  while  the  larger  part  is  diyerted  to  the  south,  and  south- 
eastward in  the  vicinity  of  the  Azores. 

The  velocity  of  the  Gulf  Stream  is  not  great  between  Cuba  and  the  Florida 
Reefs,  (from  24  to  60  miles  a  day) ;  it  acquires  increased  speed  as  it  advances, 
being  60  to  100  miles  a  day  on  the  parallel  of  Bernini  Island  (Lat.  85^"*  N.), 
and  as  much  as  120  miles  off  Cape  Canaveral ;  thence,  as  it  spreads  out,  its 
velocity  diminishes  until — on  the  meridian  of  65"  W.  it  is  about  55  miles,  on  that 
of  42''  W.  about  88  miles,  and  to  the  westward  of  the  Azores  it  is  about  10  miles 
a  day. 

The  mean  temperature  of  the  Gulf  Stream  is  about  86*"  Fahr.,  or  9  degrees 
higher  than  that  of  the  ocean  on  the  same  parallel ;  but  though  this  diminishes 
rapidly  in  its  north-easterly  progress,  it  is  still  higher  than  that  of  the  waters  among 
which  it  makes  its  way.  At  the  end  of  August,  and  beginning  of  September,  the 
Gulf  Stream  acquires  its  greatest  velocity,  and  has  its  highest  temperature ;  its 
minimum  of  rate  and  temperature  occurs  in  February. 

7.  An  Aretlo  Cnxreat  originates  in  the  frozen  regions  near  the  North 
Pole  and  flows  along  the  east  coast  of  Greenland  towards  Cape  Farewell ;  there 
a  portion  of  it  continues  its  progress  southward  towards  Newfoundland,  while  a 
large  part  passes  round  the  cape  and  proceeds  northward  along  the  west  coast 
of  Greenland,  and  unites  with  the  current  flowing  from  the  polar  seas  through 
Davis  Strait.  The  Davis  Strait  current  runs  southward,  and  being  augmented 
in  its  coarse  by  the  Hadson*s  Bay  current,  these  cold  polar  waters  coast  the 
shores  of  Labrador,  and  pass  into  the  strait  of  Belle  Isle,  and  thence  into  the 
Gulf  of  St.  Lawrence  on  the  one  hand,  and  on  the  other  they  flow  along  the 
N.E.  coast  of  Newfoundland  towards  and  over  the  Banks,  finally  uniting  with  the 
Arctic  current  which  has  descended  from  the  east  coast  of  Greenland ;  continuing 
their  southerly  course  they  meet  the  Gulf  Stream,  when  a  considerable  branch  of 
this  arctic  or  polar  current  bends  towards  the  west,  along  the  southern  shores  of 
Newfoundknd;  then  to  the  S.W.  along  the  shores  of  Cape  Breton  Island,  Nova 
Scotia,  and  towards  Nantucket  Island,  and  thence  along  the  east  coast  of  the 
United  States,  forming  what  is  called  the  ''cold  wall"  of  the  Gulf  Stream;  at 
the  same  time,  a  large  portion  of  this  current  must  pass  to  the  southward  as  an 


194 


CURRENTS  OF  THE  NORTH  ATLANTIC. 


tinder  current,  beneath  the  waters  of  the  Gulf  Stream,  as  is  shown  by  the 
temperature  of  the  water  at  different  depths  in  the  Atlantic,  from  the  observations 
made  by  the  U.S.  Coast  Survey  officers,  when  employed  in  defining  the  varying 
limits  of  the  Gulf  Stream. 


a.  Tli«  Aretio  Ovarmnt  and  the  Chilf  BtrMin* — It  has  been  observed  above 
that  the  Arctic  current  flows  along  the  coast  of  the  United  States — ^between  it 
and  the  Gtilf  Stream,  to  which  it  is  a  natural  boundary — and  as  such  is  knovm  to 
navigators  as  the  ''cold  wall ;"  but  this  cold  polar  current  also  underlies  the  Gulf 
Stream,  and  as  the  sea-bottom  is  irregular  and  uneven  (like  the  surface  of  the 
land  above  the  oceanic  level — here  rising  into  hills  and  there  descending  into 
valleys),  these  undulations  of  the  bed  of  the  ocean,  over  which  the  cold  current  is 
moving,  cause  the  waters  of  the  two  currents  to  become  (to  a  certain  extent) 
intermingled,  and  as  a  consequence,  the  Gulf  Stream  is  composed  of  alternate 
bands  of  hot  or  warm  and  cool  or  cold  water,  the  most  distinct  of  which  is  that 
containing  the  axis  of  the  Gulf  Stream.  As  an  instance  of  this  it  appears,  from 
the  United  States  Coast  Survey  reports,  that  off  Sandy  Hook  the  whole  space 
from  the  shore  to  240  miles  seaward  is  occupied  with  comparatively  cold  water — 
here  is  the  "cold  wall" — next  comes  the  hot  water  of  the  Gulf  Stream  rising  to 
a  maximum  temperature  of  82*",  then  falling  to  a  minimum  of  SO"",  rising  to  a 
second  maximum  of  81}'',  falling  to  a  second  minimum  of  TS"*,  and  rising  from 
this  to  a  third  maximum.  Navigators  have  noticed  these  changes  of  temperature, 
and  have  supposed  themselves  at  each  occurrence  of  warmer  water  to  be  in  the 
hottest  portion  of  the  stream,  and  so  have  been  greatly  embarrassed,  deeming  the 
phenomena  and  limits  of  the  Gulf  Stream  to  be  very  irregular.  The  following 
Table  shows  the  distance  of  the  **  cold  vail  **  from  the  shore,  and  the  width  of  the 
several  hands  of  cold  and  warm  water  of  the  Qvlf  Stream : — 


Names  of  Sections. 


8.9 


^§ 


Sandy  Hook  . 
Cape  May    . 
Cape  Henry . 
Cape  Hatteras 
Cape  Fear    . 
Charleston    . 
St.   Simon    . 
St.  Augustine    . 
Cape  Canaveral 
Cape  Florida    . 


I 


240 
125 
05 
30 
60 
02 
87 
70 
85 
10 


iJ 

*S8 
5S 


•s 


I 


GQ 


I 


60 
55 
45 
47 
80 
25 
25 
20 
20 
25 


30 

1 
87 

80 

40 

82 

47 

25 

45 

20 

87 

15 

80 

18 

20 

18 

12 

... 

..• 

... 

••■ 

127 

125 

124 

117 

87 

67 

58 

47 

85 

25 


II 

®  s 

■B 


60 
70 
80 
87 
80 
26 
25 
22 
14 
5 


^ 


50 
65 
60 
76 
60 
85 
25 
20 
12 


ll 

'si 
as 


Indef. 
70 
50 
70 
25 
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This  Table  shows  that  the  cold  wall  is  nearest  to  the  coast  at  Cape  Florida 
and  Cape  Hatteras :  the  distance  of  the  axis  of  the  stream  from  its  coast  will 
be  found  by  adding  half  the  nambers  in  the  second  colamn  to  those  in  the 
first  colamn, — thus,  240  -f  80  =  270  miles,  is  the  distance  of  the  axis  of  the 
Gulf  Stream  from  Sandy  Hook. 

The  Table  also  shows  a  width  in  the  Gulf  Stream  proper,  along  the  Atlantic 
coast,  of  from  25  miles  off  Cape  Florida  to  127  miles  off  Sandy  Hook.  The  warm 
water  at,  say  fifteen  fathoms,  varies  from  80  to  150  miles  in  width  :  the  stream 
widens  each  way  from  Cape  Florida ;  but  the  several  divisions  of  the  Atlantic 
stream,  as  shown  in  the  Table,  lose  a  portion  of  their  distinctness  on  passing 
northward  and  eastward,  as  the  stream  widens. 

The  form  of  the  sea  bottom  as  found  by  sounding  off  Charleston  and  Cape 
Florida  is  remarkable,  and  applies  to  the  sections  between  them  as  far  as 
explored ; — first,  there  is  a  gentle  slope  ;  then  a  sudden  descent ;  a  second  steep 
pitch  to  a  considerable  depth  ;  a  range  of  hills  ;  a  valley,  and  a  second  range. 
The  correspondence  of  these  features  with  the  bands  of  temperature  as  shown  by 
the  table  h  plainly  marked  ; — the  cold  water  lies  in  the  valleys,  and  passing  along 
the  bottom  rises  upon  the  tops  of  the  hills.  The  discovery  of  this  range  of  hills 
was  made  at  nearly  the  same  time,  by  Lieut.  Maffitt  on  the  Charleston  section, 
and  by  Lieut.  Cbaven  on  the  St.  Simon's  section.  The  figure  of  the  bottom  of 
the  Strait  of  Florida  shows  why  there  are  no  bands  formed  prior  to  passing  Cape 
Florida  ;  in  other  words,  why  the  regimen  of  the  stream  is  different  in  the  straits 
from  what  it  is  in  the  Atlantic.  In  the  strait,  after  leaving  the  United  States 
shore  and  the  comparatively  fiat  surface  extending  to  the  reef,  there  is  a  rapid 
descent  towards  the  Cuban  side  of  the  Strait,  the  axis  of  the  Gulf  Stream  being 
found  in  the  deep  hollow  of  that  side  of  the  strait.  It  would  seem  from  the  confi- 
guration of  the  bottom  that  the  cold  stream  at  the  bottom  of  the  Strait  of  Florida 
divides,  one  portion  passing  to  the  north  and  west  into  the  Gulf  of  Mexico,  and 
the  other  passing  around  the  western  end  of  the  Island  of  Cuba :  that  the  polar 
stream  still  occupies  the  bottom  of  the  strait  is  shown  by  the  temperature  of  85^ 
Fahr.  being  reached  at  600  fathoms  from  the  surface  off  Havana. 

It  has  also  been  found  that,  off  the  coast  of  the  United  States,  the  cold  water 
between  the  Gulf  Stream  and  the  shore  has  bands  of  varying  temperature,  but  less 
regular  than  those  in  the  Gulf  Stream  itself;  thus,  off  Sandy  Hook  there  are  two 
well-marked  maxima  and  two  minima,  of  which  one  seems  to  correspond  in  posi- 
tion to  the  sudden  deepening  of  the  water  100  miles  from  that  place. 

8.    Numerous  observations  made  by  the  regular  traders  and  others  in  the 

FiiOBiDA  Strait    show  that  there  is  a  south-westerly  current  prevailing,  more 

or  less,  between  the  easterly  Gulf  Stream  and  the  Florida   Reefs.     Such  a 

counter,  or  eddy  current,  is  definitely  indicated  on  Jeffrey's  map  of  1794,  by  a 

dotted  line,  above  which  is  written,  "  North  of  this  line  is  a  current  setting  south* 

wetiicard)  tmless  tvhsn  th0  teind  is  at  north,  or  east,  which  vcinds  admit  of  no  so%^k^ 
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wsBtf*  and,  **  South  of  this  line  the  current  of  the  Fhrida  Stream  sets  always 
northwardly,''  Lieut.  Hunt  of  the  U.S.  Coast  Survey,  says  also  that  **  there  is 
enough  westerly  current  in  the  Gulf  of  Florida  to  be  of  vast  importance  to  naviga- 
tion, if  its  movements  can  be  defined, — and  to  constitute  a  great  danger,  if  it  10 
not  known.  I  am  also  quite  persuaded,  not  only  from  actual  testimonies,  but 
from  the  &ct  that  a  coral  bank  extends  above  Cape  Catoche,  that  at  least  a  large 
part  of  the  Gulf  Stream  turns  to  the  north-east  around  the  west  end  of  Cuba, 
instead  of  making  the  circuit  of  the  Gulf  of  Mexico  ;  the  effect  of  the  earth's 
rotation,  and  its  own  inertia,  on  the  current  coming  north  of  the  Caribbean  Sea, 
would  be  to  give  it  an  eastward  bend.  It  is  also  quite  incompatible  with  the 
tendency  of  the  westerly  current  to  expand  towards  Tortugas,  to  suppose  that 
the  main  Gulf  Stream  comes  sweeping  in  from  near  the  mouth  of  the  Mississippi 
towards  this  point.'' 

Captain  Richardson,  pilot  of  the  Coast  Survey  surveying  steamer,  Corwin,  says, 
in  substance  : — The  westerly  current  appears  irregularly  chiefly  in  the  winter, 
but  sometimes  during  the  prevalence  of  the  regular  trades.  It  extends  from  ten 
to  fifteen  miles  off  from  Sand  Cay,  sometimes  running  as  much  as  two  miles  an 
hour.  It  never  prevails  over  the  reef  proper.  It  sets  for  two  months  or  so, 
some  winters.  It  spreads  farther  from  the  reef  as  it  goes  west.  Has  known  it 
as  fi&r  north  as  Carysfort,  just  outside  the  reef, — and  at  Cape  Florida  even,  where 
the  reef  is  narrow  and  deep,  this  current  sometimes  sets  across  it  some  two  miles 
from  shore,  but  is  not  very  frequently  found  there.  As  it  runs  west  it  seems  to 
increase  in  breadth.  Off  Indian  Cay  he  has  known  it  to  extend  seven  miles  from 
the  edge  of  the  reef;  at  Bahia  Honda  it  is  sometimes  ten  miles,  and  at  Sand  Cay, 
from  ten  to  fifteen  miles.  In  some  winters  there  was  veiy  little  of  this  current. 
In  crossing  from  Cay  West  to  Havana  the  Gulf  Stream  runs  much  stronger  on 
the  Cuban  side.  A  few  navigators  know  this  westerly  current,  and  use  it  with 
great  advantage  when  bound  west. 

Captain  Wilson,  who  for  several  years  ran  the  vessel  serving  Fort  Jefferson,  on 
Tortugas,  as  a  mail  boat  to  and  from  Cay  West,  thinks  that  this  westerly 
current  sometimes  extends  half-way  across  to  Cuba.  But  that  it  mainly  dis* 
appears  during  the  prevalence  of  the  regular  summer  trades. 

10.  In  reference  to  the  Approaches  to  Cape  Race,  and  the  currents  and 
soundings  off  that  headland,  the  following  information  has  been  communicated  by 
Captain  J.  Orlebab,  R.N. : — Although  the  current  between  the  Grand  Bank  and 
Newfoundland  commonly  sets  to  the  W.S.W.,  sometimes  at  the  rate  of  nearly  one 
mile  per  hour,  it  is  not  always  so ;  and  near  the  shore,  in  moderate  weather  it 
even  changes  with  the  tide.  At  these  times,  during  the  flood  it  runs  to  the  S.W.» 
and  during  the  ebb  to  the  N.E.,  the  former  being  the  stronger.  Westward  of 
Cape  Race  it  must  also  be  remembered  that,  the  cuirent  so  frequentiy  setting  to 
the  N.W.  one  mile  per  hour  in  the  offing,  is  not  inyariable  in  strength  or  direc- 
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lion,  but  is  affected  greatly  by  the  prevailing  wind.  It  is  observed  generally  to 
ran  in  npon  the  eastern  side  of  the  great  bays  indenting  the  south  coast  of  New- 
foundland, and  out  on  their  western  side.  In  the  offing  it  is  influenced  by  the 
winds,  and  near  the  shore  it  is  also  altered  and  influenced  by  the  tides ;  so  that 
during  spring  tides  the  stream  of  ebb  runs  weakly  to  the  S.E.,  and  the  stream  of 
flood  to  the  N.W. ;  the  latter  sometimes  two  miles  per  hour  round  the  headlands. 

11.  Tba  Hoith  Afirlean  or  Onlaaa  Cnnreat : — It  is,  well-known  that  the 
whole  body  of  water  between  Cape  Finisterre  and  the  Azores  is  in  motion  to  tha 
south  and  south-east,  the  western  part  running  more  southerly,  and  the  eastern » 
lying  towards  the  continent  of  Europe,  more  easterly.  As  far  as  the  parallel 
of  Cape  St.  Vincent,  it  runs  half-a-mile  per  hour,  and  then  southward  about 
three-fourths  of  a  mile.  To  the  south  of  Cape  St.  Vincent,  the  coasts  of  Europe 
and  Africa  form  as  it  were  the  pipe  of  a  funnel ;  and  here  it  is  observed  that  the 
whole  body  of  water  between  the  above-named  cape  and  Cape  Cantin  on  the 
A&ican  Coast,  and  as  far  westward  as  the  20th  meridian,  sets  towards  the  Strait 
of  Gibraltar,  probably  to  supply  the  deficiency  of  the  water  caused  in  that  close 
sea  by  the  evaporation  produced  by  its  higher  temperature,  which  is  5°  or  6* 
above  that  of  the  ocean  under  the  same  Latitude.  From  Cape  Cantin  to  Cape 
Bojador  (26"  7'  N.  Lat.),  the  motion  of  the  sea,  for  a  distance  of  more  than  800 
nautical  miles  from  the  land,  points  nearly  towards  the  shore ;  and  the  same 
direction  is  observed  to  Cape  Blanco,  five  degrees  farther  south,  but  in  the  latter 
space  it  extends  only  from  150  to  180  miles  from  the  land.  This  current  along 
the  coast  of  the  Sahara,  united  to  the  westerly  wind  which  continually  blows  in 
this  sea,  renders  it  extremely  dangerous  to  the  unwary  navigator,  and  has  been 
the  cause  ef  numerous  shipwrecks.  From  Cape  Blanco  to  Cape  Verde,  the 
current  along  the  coast  sets  somewhat  to  the  west  of  south,  and  identifies  itself 
with  the  drift-current  of  the  trade-winds  ;  but  it  does  not,  mingle  with  it,  as  is 
indicated  by  the  lower  temperature  of  its  water,  which  near  the  Cape  Yerde 
Islands  is  8°  lower  than  that  of  the  ocean  moved  by  the  drift-current.  At  the 
Cape  Verde  Islands  it  turns  slowly  round  towards  the  south,  and  afterwards 
towards  the  S.E.  and  E.S.E.,  influenced  by  the  form  of  the  coast  of  Africa. 
Between  Cape  Verde  and  Cape  Mesurada,  the  distance  of  the  current  from  the 
shore  is  about  150  nautical  miles,  and  this  space  is  occupied  by  periodical  cur- 
rents. Having  passed  Cape  Mesurada,  the  current  sets  due  east,  and  runs  her© 
with  increased  rapidity,  sometimes  at  the  rate  of  2  miles  per  hour.  It  ranges 
along  the  coast  of  Guinea  until  it  is  partly  dissipated  in  the  sea  opposite  the 
mouth  of  the  Quorra,  between  the  Bights  of  Benin  and  of  Biafra,  and  partly 
stopped  ahead  by  the  Equatorial  current.  The  Guinea  current  extends  along 
these  coasts,  at  a  mean,  about  180  miles,  or  8**  degrees  in  breadth ;  and  its 
greatest  velocity  is  during  the  season  of  the  S.  W.  winds  (from  June  to  September) 
in  the  sea  lying  west  of  Sierra  Leone  and  south  of  the  Cape  Verde  Islands.  Its 
temperature  is  lower  than  that  of  the  ocean  by  several  degrees  as  far  as  the  Cape 
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Yerde  Islands,  where  the  difference  sometimes,  as  we  have  already  obserTod, 
amounts  to  S"* ;  but  to  the  south  of  these  islands  it  receives  a  large  accession  of 
water  from  the  westward,  by  which  its  temperature  is  considerably  raised. 

12.  A  portion  of  the  waters  of  the  Gulf  Stream  mingling  with  the  Arctic 
current,  and  drifted  by  the  agency  of  westerly  winds,  flows  towards  Cape  Finisterre 
and  the  Bay  of  Biscay :  off  that  Cape  it  is  divided  into  two  branches,  one  of  which 
is  known  as  Rennel's  Current,  and  the  other  as  the  Portugal  Current,  each  of 
which  has  a  considerable  influence  on  the  navigation  of  that  part  of  the  Atlantic. 

1 8 .  Rennel*s  Cubbent  flows  along  the  north  coast  of  Spain,  then  proceeds  north 
along  the  west  coast  of  France,  where  it  is  felt  at  80  or  40  miles  off  shore,  and 
is  from  15  to  20  miles  across ;  and  running  at  the  rate  of  from  one-half  to  two- 
thirds  of  a  mile  per  hour.  It  varies  according  to  the  strength  of  the  wind  and  its 
direction.  It  is  sometimes  found  to  flow  at  the  riEtte  of  a  mile  an  hour,  and  to  this 
current  is  attributed  the  loss  of  many  vessels  in  the  English  Channel.  It  becomes 
wider  as  it  proceeds  northward  ;  in  the  Latitude  of  Brest  it  is  80  miles  across, 
and  its  direction  nearly  N.W.  It  issues  from  the  Bay  of  Biscay,  passes  west  of 
Ouessant  at  15  or  20  miles  from  that  island,  crosses  the  entrance  of  the  English 
channel,  and  takes  a  westerly  direction  from  the  Scilly  Isles.  At  the  entrance  of 
the  Irish  Sea  it  discharges  a  small  branch  into  that  sea, — ^the  principal  branch 
flowing  W.N.W.  and  West,  towards  Cape  Clear,  and  losing  itself,  near  the 
meridian  of  18**  W.  Long.,  in  the  polar  current  flowing  towards  Northern  Africa. 

14.  The  Portugal  Current,  from  off  Cape  Finisterre,  flowstowards  the  S.S.E. 
and  S.E.,  making  at  times  a  very  near  approach  to  the  coast,  and  finally  passing 
round  Cape  St.  Vincent,  it  joins  the  waters  of  that  part  of  the  North  African 
current  which  enters  the  Mediterranean  by  the  Straits  of  Gibraltar.  The 
velocity  of  the  Portugal  current  has  been  found  from  12  to  24  miles  a  day  ;  but  it 
is  variable  according  to  the  prevalent  winds — their  strength  and  duration  ;  and 
on  this  account,  when  near  the  coast  it  must  be  guarded  against,  especially  in 
the  winter  or  with  strong  N.W.  winds.  The  same  remarks  apply  to  the  current 
of  the  Bay  of  Biscay,  and  to  RenneFs  current.  They  are  strong  with  a  con- 
tinuance of  west  winds  (changing  from  N.W.  to  S.W.),  especially  when  they  have 
blown  with  force. 


X6.    Currents  in  the  Yioinitt  of  the  Roocab  Reef. 

(a)  It  was  given  in  evidence  by  Captain  Selwyn  at  the  inquiry  into  the  loss  of 
the  Duncan  Dunbar  that — **  in  making  the  survey  (of  the  Roccas)  I  examined  the 
books  usually  found  on  board  a  man-of-war,  describing  the  currents ;  I  found 
them  described  as  strong  westerly  currents :  I  tested  the  truth  of  this  description 
myself  and  established  the  opposite  fact.     The  currents,  instead  of  setting  to  the 
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westward  during  the  month  of  Noyemher  that  I  was  there,  set  strongly  to  the 
southward  in  the  immediate  vicinity  of  the  rock.  I  tested  it  10  or  15  miles 
north  and  west  of  the  island  and  found  it  took  a  southerly  direction^  with  a  tendetwy 
towards  the  east  J"  In  a  correspondence  that  suhsequently  ensued  the  southerly 
current  is  continually  spoken  of,  hut  without  reference  to  easting  or  westing. 

Now,  the  question  to  he  answered  is — What  direction  do  the  currents  take  in  the 
vicinity  of  the  Eoccas  ? — north,  south,  east,  and  west  of  that  reef — ^but  especially 
to  the  north  of  it  ? — and  our  task  would  have  been  comparatively  short  and  easy 
had  not  Captain  Tbivett  in  a  letter  on  the  subject  introduced  the  observations 
made  on  board  the  Hon.  Hudson's  Bay  Co's  ship  Princess  Royal  on  nine  outward 
and  homeward  passages,  which  has  necessitated  the  production  of  observations 
made  on  board  other  vessels  of  the  Mercantile  Marine.  But  here  we  cannot 
refrain  from  remarking  that  the  log-book  on  board  merchant  vessels  is  very  rarely 
kept  with  the  precision  due  to  a  record  supposed  to  have  a  scientific  value ;  and 
consequently  the  currents,  deduced  from  the  diJQference  between  Obs.  and  D.R., 
must  partake  of  the  errors  of  the  documents  whence  they  are  derived  ;  indeed,  it 
is  probably  not  going  too  far  to  say  that  no  vessels,  except  those  especially 
equipped  for  surveying  purposes,  can  correctly  determine  the  currents  in  the 
region  of  variables,  for,  where  calms,  light  airs,  and  strong  puffs  alternately 
prevail,  the  rate  of  a  vessel's  progress  through  the  water,  independently  of  her 
having  at  times  no  steerage  way,  can  be  but  imperfectly  recorded  ;*  the  ordinary 
log  and  reel,  under  such  circumstances  is  not  more  valuable  than  guessing  the 
distance  run  on  each  course  ;  but  the  patent  log — ^which  is  not  often  found  on 
board  our  merchant  sailing  ships — would  be  of  essential  service  ;  Lieutenant  Leb 
in  his  survey  of  the  Roccas  has  these  remarks  on  the  subject, — '<  the  reckoning 
was  carefully  made  up  at  noon  from  the  run  both  by  patent  log  and  common  log. 
The  daily  difference  was  sometimes  as  much  as  11  miles,  though  the  judgement 
of  the  officer  of  the  deck  (who  always  hove  the  log)  was  insensibly  influenced  by 
habitual  comparison  with  the  patent  log.  The  average  daily  difference  was  8  or 
4  miles.  The  patent  log  sometimes  showed  least,  but  generally  most  run ;  agreed 
closest  with  the  measurements  by  astronomical  observations,  and  was  always 
adopted.  More  attention  should  be  paid  to  this  important  instrument;"  and 
Captain  Toynbee  in  one  of  his  papers  bears  similar  testimony  to  the  value  of 
this  instrument. 

We  now  proceed  to  give  the  records  ;  and  shall  then  close  this  part  of  our 
subject  with  a  general  summary — on  the  currents  in  the  middle  and  on  the 


*  The  oorrectness  of  this  Aasertion  cannot  be  better  illnstrated  than  by  the  following  record : — 
The  Tessels  of  the  U.S.  Exploring  Expedition  sailed  from  Porto  Praya  in  October;  all  crossed 
the  line  nftar  the  same  spot  and  all  were  bound  for  Rio,  yet  **  the  set  by  current  of  the 
sqnadron  from  Porto  Praya  to  the  Line,  in  24"*  days,  was  N.  25*"  £.  182  miles  ;  the  Peacock 
experienced  it  N.  56**  E.  144  miles  in  23  days ;  and  the  Relief  N.  48^  £.  208  miles  in 
25  days."  The  N.E.  Trade-wind  was  lost  in  12l*»  N.  and  24*>  W.— after  which  the  winda 
prevailed  from  S.S.W.  to  S.S.E.,  generally  light  inclining  to  caUn. 
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western  side  of  the  Atlantic  Ocean  between  Lat.  IS"*  N.  and  20°  S. — especialbf 
.  referringlto  the  vicinity  of  the  Roccas, 

In  the  first  place  we  give  the  observations  of  Lieatenant  Lee,  because  they 
are  the^most  important — as  being  connected  with  the  survey  of  the  vicinity  of 
the  Roccas. 

(b)  In  the  progress  of  his  surveying  voyage  he  arrived,  February  19th,  in  Lat. 
1^  42'  S.,  Long.  24°  89'  W. ;  thence  to  Lat.  8°  86'  S.,  Long.  81°  46'  W.  (hia 
position  February  28rd),  the  surfiEUse  current,  by  ship's  reckoning  had  set  between 
N.  76°  W.  and  N.  83°  W.  at  the  mean  rate  of  1-8  knots  per  hour,  by 
observations  from  boat,  between  West  and  N.W.  by  W.  at  the  mean  rate  of 
1*2  knots, — the  under  current  at  the  depth  of  10  fathoms  setting  West  to 
N.W.  by  W.  1-4  knots. 

The  winds  recorded  are, — S.  once ;  S.  by  E.  6  times ;  S.S.E.  9  times  ; 
B.E.  by  S.  once;  and  S.E.  by  E.  twice. 

From  February  24th  to  27th,  the  Dolphin  was  anchored  at  Fernando  Noronha, 
and  from  17  observations  on  the  wind,  S.E.  is  recorded  7  times,  and  E.S.E. 
8  times  ;  the  remainder  being  equdUy  divided  between  those  from  more  southerly 
and  more  easterly.  <*  Observed  by  heaving  the  log  hourly  that  the  greatest  set 
of  tide  in  the  roadstead  was  ^  of  a  knot  westerly." 

February  28th,  in  Lat.  4°  85'  S.,  Long.  82°  44'  W. ;  the  surface  current  (from 
boat)  was  W.  by  N.  1*2  knots,  the  under  current  the  same. 

March  1st,  in  Lat.  8°  S.,  Long.  84°  25'  W. ;  surfece  current  (from  boat) 
S.S.W.  0-6  knot,  the  undercurrent  S.S.E.  0*7 knot. 

The  winds  in  the  8  days  had  varied  from  S.E.  to  E.  by  S. 

From  March  2nd  to  7th,  at  anchor  in  Pemambuco  roads, — the  wind  during 
the  stay  being  from  S.E.  to  E.S.E. 

March  8th.— Lat.  T  14'  S.,  Long.  84°  17'  W. ;  surface  current  N.  65°  W. 
0*6  knot ;  wind  S.E.  to  E.S.E. 

March  9th.— Lat.  6°  15^'  S.,  Long.  88°  24'  W. ;  surface  current  N.W.  by  N. 
0*8  knot ;  under  current  the  same  ;  wind  S.E. 

March  10th.— Lat.  4°  85'  S.,  Long.  82°  28'  W.;  surface  current  West, 
1*1  knots:  under  current  S.W.  by  W.  1  knot ;  wind  S.E.  by  S.  to  S.E.  by  E.  at 
8  P.M.,  in  Lat.  4°  48J'  S.,  Long.  82°  48'  W.,  no  bottom  with  1260  fethoms 
of  line. 

March  11th.— Lat.  8°  56}'  S.,  Long.  82°  19'  W. ;  surface  current  West, 
1-8  knots  ;  wind  S.E.  and  S.E.  by  E. 

March  12th. — At  anchor  at  Fernando  Noronha ;  wind  S.S.E.  and  E.S.E. 

March  18th.— Lat.  8°  51}'  S.,  Long.  88°  2J'  W. ;  surfece  current  N.W. 
0*6  knot ;  under  current  W.N.W.  0*6  knot ;  wind  S.E.  by  E. ;  J^ottom  at  2160 
fathoms. 

March  14th.— Lat.  8°  86}'  S.,  Long.  88°  26}'  W.  surface  current  N.  60°  W. 
1  knot ;  wind  S.E. 
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March  15th.— At  anchor  off  Las  Roccas;  wind  S.E.  by  S.  to  E.S.E. 

March  16th.— At  anchor ;  wind  S.S.E.  to  E.S.E. 

March  17th.— Lat.  8^  68'  S.,  Long.  83"  52'  W. ;  winds  S.E.  to  E.  by  S. 

March  18th.— Lat.  S^  51°  S.,  Long.  88**  56'  W. ;  surface  current  S.  85°  W. 
1-5  knots;  wind  E.S.E. 

March  19th.— Lat.  8°  24i'  S.,  Long.  88°  49 J'  W. ;  surfiiee  current  S.  78°  W. 
1*5  knots ;  winds  S.E.  to  E.S.E. 

March  20th.— Lat.  2°  46i'  S.,  Long.  83°  22'  W. ;  surfece  current  8.  78°  W. 
1-5  knots ;  winds  S.E.  by  S.  to  E.  by  S. 

March  2l8t.— Lat.  8°  28^'  S.,  Long.  88°  18'  W.;  surface  current  N.  84°  W. 
1  knot ;  winds  S.E.  to  £.  by  N. 

March  22nd.— Lat.  8°  80^'  S.,  Long.  38°  81'  W. ;  surface  current  W.  by  N. 
1*4  knots ;  under  current  W.  by  N.  1*4  knots ;  no  bottom  at  1000  fathoms  ; 
wind  S.E. 

March  28rd.— Lat.  8°  80'  S.,  Long.  88°  48i'  W. ;  surface  current  N.  75°  W. 
1*8  knots. 

March  24th.— Lat.  8°  46'  8.,  Long.  83°  42^'  W. ;  surface  current  N.  71°  W. 
0.9  knot. 

March  2^.— Lat.  4°  Oi'  S.,  Long.  38°  40i'  W. ;  surface  current  W.  by  N. 
1*1  knots;  no  bottom  at  1000  fathoms. 

March  26th,— Lat.  8°  59'  8.,  Long.  88°  58'  W. ;  surface  current  N.  76°  W. 
1*2  knots. 

March  27th.— Lat.  8°  49'  S.,  Long.  33°  52*'  W. ;  surface  current  N.W. 
0*9  knot ;  under  current  N.W.  1  knot ;  no  bottom  at  500  fathoms. 

March  28th.— Lat.  4°  11*'  S.,  Long.  34°  38°  W. ;  surface  current  N.  50°  W. 
1  knot;  under  current  N.W.  1*4  knots. 

March  29th.— Lat.  4°  30'  S.,  Long.  85°  8'  W. ;  surface  current  N.  61°  W. 
1*8  knots ;  thence  the  route  was  along  the  north  coast  of  Brazil. 

[Seven  of  these  observations,  viz.,  March  19th,  20th,  21st,  22nd,  28rd,  24th, 
and  27th  were  immediately  to  northward  of  Las  Roccas,  and  give  the  mean 
direction  of  the  sur&ce  current  N.  80°  W. ;  the  subsequent  observations  to  south 
and  west  of  the  reef  give  a  surface  current  of  N.  58°  W.] 

March  30th.— 6h.  a.m.  ;  Lat.  4°  26'  8.,  Long.  25°  9'  W. ;  surface  current  (by 
boat)  South,  2  knots  ;  no  bottom  at  1000  fathoms ;  noon,  Lat.  4°  21*'  8.,  Long. 
85°  17'  W. ;  surfiace  current  N.  88°  W.  1*7  knots. 

March  81st.— Lat.  4°  17'  8.,  Long.  85°  19*'  W. ;  surface  current  N.  77°  W. 
0*9  knot;  at  8  p.m.,  Lat.  4°  17*'  8.,  Long.  85°  20*'  W.;  surface  current  (by 
boat)  S.E.  1*4  knots  ;  under  currents  S.E.  1*2  knots  ;  no  bottom  at  1000  fathoms. 

April  1st.— Lat.  8°  84*'  8.,  Long.  85°  38*'  W. ;  surface  cmTent  N.  67°  W. 
0*8  knot;  at  8  p.m.,  Lat.  8°  18'  8.,  Long.  85°  46'  W. ;  surface  current  (by  boat) 
W.  by  S.  0*9  knot. 

April  2nd.— 6  a.m.,  Lat.  2°  83'  8.,  Long.  86°  86*.  W. ;  surface  current  (by 
boat)  W.N.W.  1  knot;  under  current  N.W. ;— noon,  Lat.  2°  27'  S.,  Long. 
86''  46'  W. ;  surface  current  8.  87°  W.  1  knot. 
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The  remarks  for  March  80th  are: — "  The  difference  between  the  obBervations 
(which  were  many  and  good)  and  reckoning,  which  was  necessarily  uncertain  ia 
such  weather,  showed  a  current  of  1}  knots  per  hour,  setting  West :  if  the 
observations  made  in  the  boat  were  correct,  we  were  probably  in  an  eddy,  or 
influenced  by  tide  ;  <'  the  brig's  position  at  this  time  was  about  25  miles  N.E.  of 
bottom  at  25  fathoms  on  the  flats  of  San  Roque." 

The  remarks  for  March  81st  are  : — **  The  surface  current  from  Ave  agreeing 
trials  set  S.E.  ^  S. ;  when  these  observations  were  made  the  sea  was  glassy 
smooth,  with  a  long  swell  from  N.N.E. ;  the  reckoning  and  observations  to-day 
show  a  current  of  1  knot  per  hour  Westerly,  whilst  the  drift  of  the  brig  from  the 
Bounding  boat  and  current  observations  of  the  boat  indicate  a  considerable  cur- 
rent to  southward. 

**  We  were  three  days  within  from  20  to  80  miles  north  of  the  flats  of  San 
Roque,  off  cape  Touro ;  the  current  between  the  Roccas  and  the  main  sets 
generally  from  the  Southward  and  Eastward,  from  1  to  1^  knots,  untU  near  the 
flats,  where  we  experienced  indications  of  a  counter  current  of  tide." 

(c)     From  the  log  of  the  Honourable  Hudson's  Bay  Go's  ship  Princess  Royal ; — 
Sept.  28th,  1856.— Lat.  8**  48'  S.,  Long.   29^  21'  W. ;  current  S.  55^  W. 
9  miles.     (Captain  Trivett). 

May  81st,  1857.— Lat.   1**  56'  S.,  Long.   80^  59'  W. ;  current  N.  70*  W. 

27  miles.     (Captain  Trivett). 

October  21st,  1857.— Lat.  4**  18'  S.,  Long,  32**  58'  W. ;  current  none  (Captain 
Trivett). 

July  8rd,  1858.— Lat.  8°  10'  S.,  Long.  26°  29'  W.  ;  current  S.  55**  W. 
22  miles.     (Captain  Trivett). 

October  26th,  1858.— Lat.  8*  47'  S.,  Long.  82°  46'  W. ;  current  S.  88°  W. 
84  miles,     (Captain  Sinclair). 

June  19th,  1859.— Lat.  8°  46'  S.,  Long.  82°  28'  W. ;  current  S.  64°  W. 
44  miles.     (Captain  Sinclair). 

June  20th,  1859.— Lat,   1°  21'  S.,  Long.  88°  6'  W. ;  current  S.  47°  W. 

28  miles.     (Captain  Sinclair). 

Nov.  10th,  1859.— Lat.  8°  42'  S.,  Long.  88°  6'  W. ;  current  N.  78°  W. 
18  miles.     (Captain  Trivett). 

June  7th,  1860.  —Lat.  1°  8'  S.,  Long.  29°  1'  W. ;  current  S.  14°  W.  12  miles. 
(Captain  Trivett). 

October  21st.  I860.— Lat.  8°  15'  S.,  Long.  29°  46'  W.;  current  S.  60°  E. 
8  miles.     (Captain  Trivett). 

May  24th,  1861.— Lat.  4°  49' S.,  Long.  88°  42' W.;  current  N.  74°  W. 
11  miles.     (Captain  Trivett). 

May  25th,  1861.— Lat.  1°  41'  S.,  Long.  84°  20'  W.;  current  S.  9  mUea. 
(Captain  Trivett.) 


•  The  flood  sets  to  the  "westward,  the  ebb  to  the  eastward. 
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October  13th,  1861.— Lat.  4°  44'  S.,  Long.  80°  47'  W.;  current  S.  IV  W. 
4  miles.     (Captain  -Kingcome). 

May  26th,  1862.— Lat.  8°  9' S.,  Long.  QV  14'  W.;  current  N.  87**  W. 
6  miles.     (Captain  Kingcome). 

October  14th,  1862.— Lat.  8°  45'  S.,  Long.  83°  58'  W.;  current  S.  68°  W. 
24  miles.     (Captain  Kingcome). 

May  18th,  1868.— Lat.  2°  47'  S.,  Long.  82°  9'  W. ;  current  N.  79°  W. 
87  miles.     (Captain  Kingcome). 

October  15th,  1868.— Lat.  2°  14'  8.,  Long,  80°  22'  W.;  current  S.  12°  E. 

19  miles.     (Captain  Kingcome). 

October  16th,  1168.— Lat.  4*^  45'  S.,  Long.  81°  18'  W.;  current  N.  16°  E. 
14  miles.     (Captain  Kingcome). 

May  28rd,  1864.— Lat.  4°  6' S.,  Long.  28°  46'  W.;  current  8.  74°  W. 
89  miles.     (Captain  Kingcome). 

May  24th,  1864.— Lat.  1°  1'  8.,  Long.  .28°  45'  W.;  current  N.  74°  W. 
87  miles.     (Captain  Kingcome). 

October  27th,  1864.— Lat.  4°  0'  8.,  Long.  80°  54'  W. ;  current  W.  6-6  miles. 
(Captain  Marshall). 

May  28th,  1865.— Lat.  4°  45' 8.,  Long.  27°16'W.;    current  N.  41°  W. 

20  miles.     (Captain  Marshall). 

May  29th,  1865.— Lat.  1°  81'  8.,  Long.  27°  19'  W.;  current  W.  28  miles. 
(Captain  Marshall). 

(d)  The  U.8.  Exploring  Expedition,  under  Captain  Wilkes,  spent  a  fortnight  in 
the  vicinity  of  the  Equator  (October-November,  1888),  searching  for  reported 
shoals,  after  which  it  sailed  for  Rio.  '*  From  the  Equator  to  Lat.  8^  8.,  the  set 
by  the  Equatorial  stream  was  8.  69°  W.,  75  miles ;  while  from  Lat.  8°  8., 
Long.  20°  W.  to  Lat,  18°  8.,  Long.  80°  W.  its  set  was  N.  80°  W.,  100  miles ; 
thence  to  the  latitude  of  cape  Frio  it  was  to  the  southward  and  westward.  The 
greatest  set  we  experienced  between  Lat.  10°  N.  and  18°  8.  was  on  the  meridian 
of  26°  80^  W.,  30  miles  a  day,  nearly  West. 

(e)  Extract  from  the  log  of  the  ship  Tt-ue  BrUon,  Captain  Edward  A.  Reynell. 
''November  12th  1856. — ^At  lib.   80m.  a.m.,  sighted  the  Roccas,  bearing 

N.E.  by  E.  At  ih.  p.m.,  the  island  then  bearing  E.  by  8,,  distant  about  7  miles, 
made  out  two  ensigns  flying  from  separate  flagstaffs ;  feeling  uncertain  whether 
it  was  a  fishing  station  or  people  in  distress,  close-hauled  the  ship  that  we  might 
near  it  as  much  as  possible.  At  2h.,  tacked  to  the  southward,  intending  to  work 
the  ship  as  close  in  as  could  be  done  with  safety,  and  then  send  a  boat  on  shore  to 
ascertain  the  truth ;  but  finding  that  instead  of  nearing  the  bank  we  were,  in 
consequence  of  the  strength  of  the  current,  constantly  increasing  our  distance 
from  it,  I  determined  to  send  the  boat  away  at  once.  At  2h.  15m.,  sent  the  cutter 
with  five  hands,  provided  with  water,  food,  blue  lights,  &c.,  in  charge  of  the  chief 
officer,  with  directions  to  reach  the  shore,  if  practicable,  and  to  bring  off  any 
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distressed  people  that  might  be  there.  Daring  the  boat's  absence  I  continaed  to 
work  the  ship  to  windward,  but  lost  ground  so  fast  that  at  5h.  80m.,  the  bank 
was  not  visible  from  the  poop  deck.  At  5h.  45m.,  the  boat  returned  without 
haying  accomplished  a  landing,  the  chief  officer  stating  that  thej  had  been  as  far 
as  within  2^  miles  of  the  shore,  but  that  finding  night  was  coming  on,  that  the 
ship  in  consequence  of  the  current  was  nearly  hull  down,  and  being  apprehensive 
that  if  they  continued  to  pull  towards  the  land  they  would  be  unable  to  reach  the 
ship  again,  he  had  deemed  it  necessary  to  return.  At  6h.  p.m.  the  bank  was 
barely  visible  from  the  mizen-top,  and  finding  it  impossible  to  contend  against 
the  strength  of  the  current,  the  captain  was  reluctantly  compelled  to  abandon  all 
hopes  of  communicating  with  the  shore. 

''November  18th. — Find  that  the  ship  during  the  last  twenty-four  hours  haa 
been  set  to  the  westward  60  miles. 

"  November  14th. — Find  that  the  ship  has  been  set  to  the  westward  86  miles 
during  the  last  twenty-four  hours.'' 

(/)  Captain  H.  Toynbee's  observations  in  1858  are  as  follows: — 
October  18th.— Lat.  0°  62'  8.,  Long.  81**  24'  W. ;  current  S.  44**  W.,  12  miles. 
October  19th.— Lat.  8**  15'  S.,  Long.  81**  56'  W. ;  current  8. 18**  W.,  8  miles. 
October  20th.— Lat.  5°  87'  8.,  Long.  84°  88'  W. ;  current  N.  67**  W.,  7J  miles. 
October  2l8t.— Lat.  6**  86'  8.,  Long.  84°  41'  W. ;  current  8.  64**  W.,  18  miles. 
October  22nd.— Lat.  7^  28'  8.,  Long.  84**  11'  W. ;  current  N.  16**  W.,  7*  miles. 

(7)     Captain  L.  8aabye,  of  the  Benjamin  Howard,  1856. 

December  10th.— Lat.  1**  45'  N.,  Long.  24**  8'  W. ;  current  W.N.W.  0-8  mile 
per  hour. 

December  11th.— Lat.  0°  59'  8.,  Long.  26**  87'  W. ;  current  N.W.  0-8  mile 
per  hour. 

December  12th.— Lat.  8**  55'  8.,  Long.  29**57'W.;  current  W.  }  8.  2-6 
miles  per  hour.  • 

December  18th.— Lat.  7**  2' 8.,  Long.  81°  10' W.;  current  8.W.  by  W. 
0-7  mile  per  hour. 

December  14th.— Lat.  10**  24' 8.,  Long.  81**22'W.;  current  8.W.  by  W. 
0*7  mile  per  hour. 

(A)  Captain  Overton,  of  the  Nagpore,  December  10th,  1868,  crossed  the  Equator 
in  Long.  80**  80'  W.,  intending  to  pass  well  to  windward  of  Fernando  Noronha. 
The  XJ.8.  man-of-war  VanderbUt,  had  been  hove-to  for  a  week  or  more  to  the 
southward  of  the  Equator  on  the  lookout  for  Confederate  cruisei-s ;  at  10  p.u.  the 
second  lieutenant  boarded  the  Nagpore,  and  informed  Captain  Overton  that  the 
current  for  several  days  had  been  running  strong  to  the  N.W. -ward,  and  that  he 
would  scarcely  weather  the  island. 

December  11th. — ^Lat.  8°  15'  8.,  and  at  8  p.m.  made  out  Fernando  Noronha. 
which  he  just  weathered,  having  been  carried  more  to  the  N.W.  than  he  had 
anticipated, — but  in  accordance  with  the  information  obtained  from  the  Yanderhilt. 
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(i)  Captain  Sir  J.  C.  Ross,  on  his  Voyage  of  Discovery  in  the  Southern  and 
Antartic  Regions  crossed  the  Equator,  December  8rd,  1889,  in  Long.  80''  W.  and 
remarks  that — ^in  crossing  the  Equator,  Long.  26°  or  27°  W.  is  preferred,  for  the 
strong  westerly  current  is  liable  to  carry  ships  too  near  the  coast  of  Brazil ;  the 
current  diminishes  in  strength  to  the  southward,  and  in  Lat  8°  or  9°  S.  gives 
place  to  a  feeble  northerly  set. 

U)  Claptain  R.  Liddle,  of  the  Bride,  passed  the  Roccas  in  1857,  and  the  following 
are  extracts  from  his  log : — 

January  9th.— Lat.  0°  14'  N.,  Long.  82°  15'  W. ;  current  in  the  last  24  hours 
S.  18°  W.  9  mUes. 

January  10th.— Lat.  1°  28^'  S.,  Long.  88°  88'  W. ;  current  N.  82^  W.  22  miles. 

January  11th.— Lat.  8°  49'  S.,  Long.  88-°  47'  W. ;  current  S.  84°  W.  8  miles  : 
at  Ih.  P.M.  passed  the  Roccas,  being  by  D.R.  5  or  6  miles  to  leeward  of  it. 

January  12th.— Lat.  6°  9'  S.,  Long.  88°  59' W. ;  current  S.  15°  W.  28  miles. 

Thence  to  January  15th.— Lat.  18°  16' S.,  Long.  84°  86' W.;  the  current 
was  south  55  miles  during  the  three  days;  and  the  wind  since  crossing  the 
Equator  varying  from  S.E.  to  S.E.  by  E. 

(k)     Steamship  W.  S.  Lindsay,  Captain  W.  W.  Palmer,  1857  :— 

February  1st.— Lat.  0°  5'  N.,  Long.  28°  45'  W.;  no  current. 

February  2nd.— Lat.  2°  82'  S.,  Long.  29°  2'  W.;  no  current. 

February  8rd.— Lat.  5°  80'  S.,  Long.  80°  22'  W. ;  current  S.  48°  W.  18  miles. 

February  4th.— Lat.  8°  14'  S.,  Long.  82°  V  W.;  current  S.  61°  W.  18  miles. 

February  5th.— Lat.  11°  4'  S.,  Long.  88°  20'  W. ;  current  S.  48°  W.  16  miles. 

(l)     Captain  L.  Saabye,  of  the  Danish  ship,  Benjamin  Howard  in  1858,  states : — 

February  28th.— Lat.  1°  82'  N.,  Long.  28°  86'  W.;  current  W.  by  S.  1  mile 
per  hour. 

March  2nd.— Lat.  8°  10'  S.,  Long.  30°  T  W. ;  current  W.S.W.  1  mile  per 
hour. 

March  8rd.— Lat.  6°  82'  8.,  Long.  80°  54'  W. ;  current  S.W.  }  of  a  mile  per 
hour. 

March  4th.— Lat.  10°  4'  S.,  Long.  81°  86'  W. ;  current  S.W.  by  W.  near  1 
mile  per  hour. 

(m)  The  French  transport  Bonite,  Captain  Jouan,  bound  for  New  Caledonia  in 
1860,  states  that  the  current  when  approaching  the  Equator,  as  determined  by 
the  difference  between  D.R.  and  astronomical  observations,  was  not  perceptible, 
except  from  February  29th  to  March  1st,  Lat.  8°  12'  N.,  Long.  24°  W.,  when  it 
set  S.  69°  W.  14  miles.  To  the  south  of  the  Equator  the  winds  were  E.S.E.  and 
East,  fresh ;  and  by  keeping  clear  full  no  nearer  approach  was  made  to  the  coast 
of  Brazil  than  70  leagues.  The  greatest  strength  of  current  was  observed  80 
leagues  E.N.E.  of  Fernando  Noronha  when  it  set  S.W.  88  miles  in  the  24  hours  ; 
thence  to  Trinidad  it  set  S.W.  and  South,  18  to  14  miles. 
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(n)  Captain  F.  Mitchell,  of  the  Queen  of  Nations,  writes, — February  20th,  1868, 
lost  the  S.E.  trade  winds  in  Lat.  1*"  20'  S.,  Long.  22**  W. ;  had  light  variable 
airs  for  three  days,  which  carried  us  to  Lat.  0°  29'  N.,  Long.  22"*  10'  W. ;  no 
wind  from  that  time  until  March  5th,  in  which  interval  the  vessel  drifted  to  Long. 
28**  40'  W.  on  the  Equator, — a  distance  of  891  miles,  giving  a  current  setting 
S.  86°  W. ;  here  we  got  the  N.E.  Trades. 

(o)  The  French  steam  frigate  Sibylle,  Captain  Pouget,  in  April,  1862,  crossed  the 
Equator  in  Long.  81°  10'  W.,  and  thence  to  windward  of  Fernando  Noronha  ; 
from  Lat.  5°  N.  to  the  parallel  of  Parahiba,  the  set  of  the  current  was  successively 
S.W.— S.S.W.,— W.S.W.  (off  Feraando  Noronha),  and  then  West;  approaching 
10°  8.  it  became  more  southerly. 

(/>)  H.M.S.  Sapphire,  on  a  cruise  on  and  near  the  Equator,  found  the  current  set- 
ting W.S.W.  to  W.N.W.,  but  much  weaker  in  Long.  37°  W.  than  in  43°  W.,  and 
strongest  when  near  the  land.  In  April,  1815,  H.M.S.  Leonidas  found  the 
current  setting  in  the  same  direction  from  28  to  50  miles  per  day,  near  Long. 
40°  W.,  and  south  of  the  Equator.  H.M.S.  Incomtant,  April,  1814,  was  set 
N.  73°  W.  47  miles  in  24  hours  in  Long.  88°  W.  near  the  Equator. 

{q)  CaptainL.  Saabye,  of  the  Benjamin  Howard,  in  July,  1856,  states  that  from 
Lat.  7"  S.,  Long.  27°  W.,  to  Lat.  2°  S.,  Long.  24°  W.,  the  current  was  S.  W,  i  a 
mile  per  hour  ;  thence  to  Lat.  2°  N.  a  drain  of  current  to  the  S.E. -ward. 

(r)  The  French  ship  Saint  Michel,  Captain  Fradin,  *'  crossed  the  Equator 
(July  31st,  1862),  in  Long.  29°  45' W.,— the  wind  being  from  S.  to  S.S.E. 

*'  August  2nd,  with  the  same  winds,  squally  weather,  and  a  moderately  high 
sea,  we  had  Fernando  Noronha  in  sight  to  the  S.E. ;  our  position  at  noon  was 
Lat.  3°  29'  S.,  Long.  32°  10'  W.,  and  at  8  h.  p.m.  about  midway  between  that 
island  and  Las  Roccas.  From  this  position  I  began  to  fear  I  should  not  double 
cape  San  Roque,  though  well  to  windward  of  Las  Roccas  ;  I  decided,  however,  to 
keep  my  course  until  I  sighted  the  coast  of  Brazil,  for  the  chopping  sea,  with  the 
crests  of  the  waves  breaking  against  the  wind,  led  me  to  conjecture  that  the  cur- 
rent set  to  windward, — and  thus  contrary  to  what  is  stated  in  my  directions.  I 
was  confirmed  in  this  opinion  when,  being  still  on  the  same  tack,  at  noon,  August 
8rd,  our  position  was  Lat.  5°  34'  S.,  Long.  33°  37'  W.  and  no  land  in  sight ;  nor 
was  it  till  the  next  day  at  noon,  in  Lat.  6°  58'  S.,  that  we  saw  land,  being  then 
well  to  windward  of  cape  San  Roque." 

We  shall  return  to  Captain  Fradin*s  observations  in  connexion  with  the  winds, 
&c.,  but  it  is  to  be  regretted  that  he  has  not  said  something  on  the  current 
between  the  Equator  and  Fernando  Noronha. 

(s)  M^jor  Rennell  says : — ^Experience  most  fully  proves,  that  although  nature 
effects  all  her  operations  in  such  a  manner  as  that,  ultimately,  the  whole  system 
is  balanced  and  preserved,  yet  that,  in  detail,  she  often  appears  irregular,  accord- 
ing to  our  limited  comprehension.     The  trade  winds  and  the  currents  jof  the 
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ocean  partake  of  these  irregularities,  although  the  general  system  is  upheld.  The 
trade  winds  in  the  Atlantic  are  often  unsteady ,  even  to  S**  or  6"  within  their 
northern  boundary ;  and  instead  of  N.E.  winds,  there  are  found  N.W.,  and  even 
S.W.  winds  for  many  days  consecutively  ;  and  this  state  of  things  prevents  the 
drift  current  from  being  so  regular  there,  as  in  the  heart  of  the  trades. 

Anomalies  also  take  place  in  the  great  Equatorial  Current,  and  in  that  of  the 
S.E.  trade.  The  former  has  been  known,  at  one  time,  to  run  to  the  eastward,  or 
directly  opposite  to  its  general,  and  as  is  commonly  understood,  perpetual  course, 
— and  at  about  the  same  rate ;  and  with  it,  the  whole  mass  of  water  from  5"*  N. 
to  12°  S.  At  another  time,  a  like  anomaly  took  place  between  the  parallels  of 
2°  N.  and  7°  S.  This  latter  was  observed  to  take  place  at  6°  or  7""  to  the  eastward 
of  cape  San  Roqne ;  but  the  other  about  midway  between  the  two  continents. 
In  a  third  case,  nearly  in  the  middle,  the  current  ceased  altogether :  or  rather 
there  was  neither  an  easterly  nor  a  westerly  current.  This  happened  in  February ; 
the  other  two  in  July  and  August." 

Rennell  generally  gives  instances,  though  none  are  adduced  to  corroborate  the 
sweeping  statement  just  made  ;  but  he  says  that  in  August,  1816,  Sir  James  Yeo 
found  no  current  between  the  Equator  and  Lat.  li°  S.,  from  the  meridian  of 
Greenwich  to  Long.  15**  W.  ;  although  four  other  ships  experienced  currents 
running  from  22  to  68  miles  per  day  in  the  same  month,  and  also  in  February 
and  April. 

(t)  Captain  G.  Chevely,  in  June,  1830,  when  on  the  Equator  in  Long.  40°  W. 
found  the  current  setting  N.N.E.  1^  miles  per  hour. 

The  French  corvette  Diane,  September,  1828,  when  near  Long.  46**  W.  between 
Lat.  6''  and  4^°  N.,  was  set  to  the  eastward  between  2  and  8  knots  an  hour  during 
2  days ;  on  approaching  nearer  the  mouth  of  the  Amazon  she  had  a  westerly  set 
of  li  miles  an  hour. 

(u)  From  the  log  of  the  French  ship  Colossey  Rear- Admiral  Jurien : — June  8th 
to  11th,  1821,  from  Lat.  I''  86'  N.,  Long.  iV  23'  W.  to  Lat.  4°  21'  N.,  Long. 
44"*  88'  W.  the  currents  were  successively  N.  T  W.  88*'m.,  S.  46°  E.  82m., 
S.  73°  W.  88m. 

(v)  From  the  log  of  the  French  ship  Thetis,  Captain  the  Baron  de  Bougainville : 
—From  May  8rd  to  9th,  1824,  Lat.  0°  36'  N.,  Long.  28°  17'  W.  to  Lat.  6°  8'  N., 
Long.  28°  49'  W.  the  currents  were  successively  N.  64°  E-  22m.  in  2  days, 
8.  88°  E.  28m.,  N.  28°  E.  4m.,  West  4m.,  and  N.  71°  W.  6m. 

(tr)  From  the  log  of  the  French  ship  Lyonnaise,  Lieut.  Lartigue,  October  11th 
to  26th,  1826,  the  currents  in  the  area  comprised  between  Lat.  6°  32'  and  a° 26'  N., 
Long.  38°  10'  and  86°  46'  W.  were  successively  N.  48°  E.  20m.,  N.  17°  W.  12m., 
N.  67°  W.  26m.,  N.  6°  W.  81m.  in  8  days,  N.  12°  W.  61m.,  N.  2°  E.  40m., 
N.  6°  W.  19m.,  N.  30°  E.  26m.,  N.  72°  E.  84m.,  N.  73°  E.  29m.,  N.  38°  E.  18m., 
jmdN.82°W.  25m. 
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(x)  From  the  log  of  the  French  hrig  AigUy  boand  from  the  eoast  of  Guinea 
to  the  Antilles,  in  1847  :— 

November  9th.— Lat.  0**  8'  N.,  Long.  16°  50'  W. ;  current  N.E.  by  E.  7  mflei 
per  day. 

November  lOth.—Lat.  0'  49'  N.,  Long.  19°  41'  W. ;  current  N.N.W.  15  miles. 

November  11th.— Lat.  V  N.,  Long.  25°  3'  W. ;  current  N.  J  W.  17  miles. 

November  12th.— Lat.  1°  57'  N.,  Long.  26°  30'  W. ;  current  N.  by  W. 
22  miles. 

November  13th.— Lat.  3°  46'  N.,  Long.  28°  63'  W.  ;  current  N.N.E.  i  N. 
4  miles. 

November  14th.— Lat.  5°  8'  N.,  Long.  30°  28'  W. ;  current  N.W.  by  N. 
4  miles. 

November  15th.— Lat.  6°  15'  N.,  Long.  31°  7'  W. ;  current  E.  by  N.  4  miles. 

November  16th.— Lat.  7°  V  N.,  Long.  81°  2'  W. ;  current  E.  i  N.  23  miles. 

November  17th.— Lat.  8°  57'  N.,  Long.  33°  62'  W. ;  current  S.E.  by  E. 
13^  miles. 

November  18th.— Lat.  10°  47'  N.,  Long.  85°  0'  W. ;  current  East. 

November  19th.— Lat.  11°  58'  N.,  Long.  37°  53'  W. ;  current  S.E.  7  miles. 

November  20th.— Lat.  12°  51'  N.,  Long.  41°  25'  W.  ;  current  N.  i  W, 
10  miles. 

November  2l8t.— Lat.  13°  46'  N.,  Long.  44°  36'  W. ;  current  N.E.  IJ  miles. 

November  22nd.— Lat.  14°  28'  N.,  Long.  47°  45'  W. ;  current  North  1  mile. 

November  28rd.— Lat.  15°  4'  N.,  Long.  51°  16'  W, ;  current  N.W.  by  N. 
14  miles. 

November  24th.— Lat.  16°  48'  N.,  Long.  64°  57'  W. ;  current  North  10  miles, 

November  26th.— Lat.  15°  57'  N.,  Long.  68°  10'  W. ;  current  N.E.  by  E. 
16  miles. 

From  November  6th,  in  Lat.  0°  2'  S.,  Long.  5°  5'  W.,  until  Guadaloupe  was 
made  on  the  27th  the  set  by  current  was  N.  30°  E.  144  miles, — giving  a  mean 
rate  of  6i  miles  in  24  hours. 

(y)  The  following  is  the  substance  of  a  paper  read  at  the  Royal  Geographical 
Society,  January,  1863  : — 

<<  In  this  paper  is  given  an  account  of  the  voyage  of  the  brigantine  MonU 
Christo,  from  Cayenne,  in  French  Guayana,  to  Parahiba,  in  Brazil,  in  July  and 
August,  1862,  from  which  the  author  considers  that  the  cnn*ent  was  at  that  time 
reversed  in  a  most  unmistakeable  manner.  The  departure  was  taken  from 
'<  He  la  Mer.'*  one  of  the  islands  known  as  '^Remire,''  off  Cayenne,  on  the  26th; 
the  wind  blowing  east,  with  which  a  direct  northerly  course  was  made  until  the 
30th,  when  the  position  of  the  ship  was  7°  north,  and  in  the  same  longitude  as 
Cayenne.  On  this  date  the  wind  changed  to  the  south  and  continued  to  blow 
from  that  quarter  to  the  S.S.W.  until  the  7th  of  August,  when  the  ship's  position 
by  dead  reckoning  was  42°  14'  W.,  and  an  Austrian  ship  that  was  spoken, 
gave  the  position  as  27°  W.    It  was  not  discovered  until  some  days  after,  when 
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a  second  ship  was  spoken,  that  the  latter  was  the  actual  position.  From  thiis  it 
appears  that  for  eight  consecative  days  the  Monte  Christo  was  drifted  at  the  rate 
of  4}  knots  an  hour  in  an  E.S.E.  direction,  diametrioallj  opposite  to  the  usual 
flow  of  the  stream.  Throughout  the  remainder  of  the  voyage,  extending  over  a 
further  period  of  fourteen  days,  the  same  current  was  experienced.  The  Captain 
of  another  ship,  the  Loyal,  which  came  into  Parahiba  some  days  after,  having  a 
chronometer  on  board,  had  abandoned  his  observations  believing  his  chronometer 
to  be  out  of  order.  Also  while  sailing  on  board  the  French  man-of-war  steamer 
Alecton,  from  Surinam  to  Cayenne,  the  author  met  with  the  same  phenomenon, 
leaving  little  room  for  doubt  that  the  current  was  reversed  throughout,  and  for  a 
considerable  time."* 

(z)  <<  The  East  India  Co's  ship  BrUannia  and  King  George  transport  were 
wrecked  on  the  Roccas  at  4  a.m.,  November  2nd,  1805,  when  the  current  set  at 
the  rate  of  2^  knots  to  the  westward." 

(oa)    FromthelogoftheFrenchfrigateCtrc^, CaptainDuplessisParscau,  1828: — 

May  6th.— Lat.  11**  23'  S.,  Long.  81^  60'  W. ;  current  N.  SS**  W.  32  miles  ; 
wind  S.S.E.  to  E.S.E. 

May  7th.— Lat.  8^  4'  S.,  Long.  81°  80'  W. ;  current  S.  77**  W.  82  miles ;  wind 
S.S.E.  to  E.S.E. 

May  8th.— Lat.  6*  14'  S.,  Long.  88°  50'  W. ;  current  W.  9  miles ;  wind  S.S.E. 
to  E.S.E. 

May  9th.— Lat.  8°  46'  S.,  Long.  85«  57'  W. ;  current  N.  72°  W.  25  miles ; 
wind  S.E.  to  E.S.E. 

May  10th.— Lat.  2°  10'  S.,  Long.  88°  55'  W. ;  current  V  78'  W.  58  nules ; 
wind  E.S.E. 

May  11th.— Lat.  0°  25'  S.,  Long.  42°  84°  W. ;  current  N.  77**  W.  82  miles ; 
wind  E.N.E.  to  N.E. 

May  12th.— Lat.  0°  61'  N.,  Long.  45°  24'  W. ;  current  N.  70°  W.  93  mOes  \ 
wind  E.N.E.  to  N.E. 


*  Tliis  statement  must  be  received  cumgrano  salis;  that  the  MojUe  Christo  experienced 
an  easterly  current  in  the  region  and  at  the  period  of  the  year  mentioned  is  very  probable 
and  there  is  nothing  new  in  the  fact ;  but  we  must  decline  to  accept  the  rate ; — there  are 
bat  very  few  instances  of  such  a  Telocity  of  current,  and  these  are  either  where  the  Stream 
of  tide  unites  with  the  general  current  near  the  coast,  or  where  the  water  is  janmied  into  a 
Tery  narrow  passage — none  such  in  the  open  ocean.  The  Monte  Christo  evidently  had  no 
chronometer  on  board, — query ^  were  any  amplitudes  or  azimuths  taken  to  verify  the  courses 
made  good? — D.B.  carried  on  from  day  to  day  without  any  rectification  is  a  very  unsafe  basis 
on  which  to  determine  the  rate  of  a  current;  one  of  the  old  E.  I.  Co's  ships  in  running  from 
a  Brazilian  port  made  the  Boccas  2°  12'  east  of  Fernando  Noronha,  equivalent  to  a  westerly 
current  of  216  miles  ;  another  made  an  island  on  the  west  coast  of  Sumatra  and  supposed  she 
was  just  south  of  the  Maldivhs  ;  we  do  not  suppose  D.B.  is  more  carefully  kept  now  than  it 
formerly  was.  The  author  of  this  work  has,  however,  in  his  possession,  the  log-books  of 
several  vessels  that  crossed  the  equator  fax  west  in  July  and  August  1862,  but  can  find  no  trace 
of  such  a  current  as  indicated  by  the  Monte  Christo. 
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(bb)  From  the  log  of  the  Fre&ch  frigate  Amazone.  Admiral  the  Baron 
Ronssin : — 

October  20th.— Lat.  8°  58'  S.,  Long.  2T  51'  W.;  current  S.  86°  W-  88  miles; 
wind  E.S.E. 

October  21st.— Lat.  V  IV  S.,  Long.  2T  41'  W. ;  current  W.  28  miles ;  wind 
S.8.E. 

October  22nd.— Lat.  1**4'  N.,  Long.  27'*41'W. ;  current W.  81  miles ;  wind  S.B. 

October  28rd.— Lat.  2*'  48'  N.,  Long.  2T  47'  W. ;  current  S.  46**  W. 
10  miles ;  wind  N.N.E.  to  B.E. 

(cc)  From  the  log  of  the  French  frigate  Clorinde,  Captain  the  Baron  de 
Mackau,  1828  :— 

October  18th.— Lat.  9°  11'  S.,  Long.  27*  26'  W. ;  current  N.  70*"  W. 
21  miles  ;  wind  E.  to  E.S.E. 

October  19th.— Lat.  6°  86'  S.,  Long.  27°  28'  W. ;  current  N.  78°  W.  14  miles; 
wind  E.  to  E.S.E. 

October  20th.— Lat.  8°  54'  S.,  Long.  27°  81'  W. ;  current  N.  81°  W. 
29  miles  ;  wind  E.S.E. 

October  2lBt.— Lat.  1°  8'  S.,  Long.  27°  10'  W. ;  current  N.  82°  W.  14  miles; 
wind  E.S.E.  to  S.E. 

October  22nd.— Lat.  1°  2'  N.,  Long.  27°  10'  W. ;  current  N.  88°  W.  26  mUes ; 
wind  E.S.E.  to  S.E. 

October  28rd.— Lat.  2°  46'  N.,  Long.  27°  26'  W. ;  current  8.  68°  W. 
14  miles;  wind  E.  to  S.S.E. 

(dd)  From  the  log  of  the  French  surveying  vessel  Lyonnaise,  lieutenant 
Lartigue,  1825 : — 

November  5th.— Lat.  1°  28'  S.,  Long.  84°  42'  W. ;  current  W.  12  miles  ; 
wind  S.E.  to  E. 

November  6th.— Lat.  2°  89'  S.,  Long.  84°  42'  W. ;    current  B.  54"  W. 

21  miles ;  wind  E.  to  E.S.E. 

November  7th.— Lat.    2°    57'  S.,  Long.  84°  28'  W. ;  current  S.  78°  W. 

22  miles ;  wind  E.S.E.  to  E.N.E. 

November  8th.— Lat.  1°  51'  S.,  Long.  83°  28'  W. ;  current  S.  71°  W. 
10  miles  ;  wind  E.S.E.  to  S.E. 

November  9th.— Lat.  1°  8'  S.,  Long.  82°  6'  W.;  current  N.  14°  W.  16  miles ; 
wind  S.E.  to  S.S.E. 

November  10th.— Lat.  1°  55'  S.,  Long.  82°  80'  W. ;  current  N.  45°  W. 

17  miles ;  wind  S.E.  to  E.S.E. 

November  11th.— Lat.  2°  29'  S.,  Long.  82°  28'  W. ;  current  N.  24  W. 

18  miles ;  wind  E.S.E.  to  S.E. 

November  12th.— Lat.  8°  14'  S.,  Long.  82°  42'  W. ;  current  N.  69°  W. 
21  miles ;  wind  S.E.  to  E.S.E. 

November  18th.— Lat.  8°  49'  S.,  Long.  82°  48'  W. ;  current  W.  21  miles  ; 
wind  S.S.E.  to  E. 
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November  14th.— Lat.  5^  11'  S.,  Long.  82°  46'  W. ;  current  S.  79°  W. 
18  miles ;  wind  E.  to  E.S.E. 

November  16th.— Lat.  6°  88'  S.,  Long.  82°  59'  W. ;  current  S.  76°  W.  8  miles ; 
wind  E.  to  E.8.E. 

November  16th.— Lat.  7°  44'  S.,  Long.  34°  28'  W. ;  current  N.  60°  W. 
86  miles ;  wind  E.  to  S.E. 

December  4th.— Lat.  7°  19'  8.,  Long.  82°  11'  W. ;  current  S.  75°  W. 
82  miles ;  wind  E.S.E.  to  S.E. 

December  6th.— Lat.  4°  49'  S.,  Long.  31°  27'  W. ;  current  S.  68°  W. 
81  miles ;  wind  S.E. 

December  6ih. — At  Fernando  Noronha,  current  N.  69°  W.  20  miles ;  wind 
8.E.  to  E.8.E. 

December  8th.— Lat.  8°  55'  8.,  Long.  83°  20'  W. ;  current  N.  76°  W. ;  wind 
8.E.  to  E.8.E. 

December  9th.— Lat.  4°  19^  8.,  Long.  85°  46'  W. ;  current  N.  86°  W.  29  miles. 

December  10th,— Lat.  8°  50'  8.,  Long.  88°  6'  W. ;  current  N.  84°  W.  82  miles. 

(m)  From  the  log  of  the  French  frigate  Thetis^  Commander  Baron  de 
Bougainville.  1824 : — 

April  27th.— Lat,  7°  52'  8-,  Long.  81°  16'  W.,  current  8.  60°  W.  17  miles ; 
wind  E.  to  E.8.E. 

April  28th.— Lat.  6°  67'  8.,  Long.  80°  48'  W. ;  current  N.  80°  W.  20  miles; 
wind  E.8.E. 

April  29th.— Lat.  4°  19'  8.,  Long.  80°  4'  W. ;  current  N.  84°  W.  25  miles ; 
wind  E.8.E.  to  8.E. 

April  80th.— Lat.  2°  84'  8.,  Long.  29°  5'  W. ;  current  N.  76°  W.  21  miles; 
wind  S.E. 

May  Ist.- Lat.  0°  48'  8.,  Long.  29°  8'  W. ;  current  N.  71°  W.  18  nules ; 
wmd  E.8.E.  to  E. 

May  2nd.— Lat.  0°  6'  N.,  Long.  28°  28'  W. ;  current  N.  49°  E.  20  miles; 
wind  E.8.E.  to  N.E. 

May  8rd.— Lat,  0°  85'  N.,  Long.  28°  17'  W.;  current  N.  8  miles;  wind 
£*8.E.  to  8.8.E. 

(f)    From  the  log  of  the  Unicorn,  1841 : — 

November  19th.— Lat.  1°  2'  N.,  Long.  26°  26°  W. ;  current  W.  by  N.  61  miles. 
November  20th.— Lat.  0°  24'  8.,  Long.  27°  8'  W. ;  current  W.  ?  N.  82  mUes. 
November  21st.— Lat.  4°  5'  8.,  Long.  29°  85°  W. ;  current  W.  82  miles. 

{gg)    ''  1858,  Commander  J.  H.  8elwyn,in  H.M.8.  Siren,  visited  the  Eoccas, 

and  states  that  the  anchorage  is  &ir  and  protected  from  the  prevalent  swell  from 

N.E.  to  8.E.  and,  from  its  situation  in  the  Jieart  of  a  westerlg  current,  which 

varies  in  force  from  one  to  two  milee,  and  its  comparative  vicinity  to  the  mainland, 

a  lighthouse  would  be  most  valuable  to  the  mariner,  as  a  means  of  ascertaining 

his  position  with  certainty.'* 
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(A A)  From  registers  deposited  with  the  Meteorological  Department  of  the  Board 
of  Trade  between  1856  and  1865,  of  42  ships  passing  from  the  North  to  the  South 
Atlantic  Ocean,  within  a  distance  of  80  to  40  miles  East  or  West  of  the  Boocas 
at  various  seasons  of  the  year,  it  appears  that  14  do  hot  record  whether  they 
have  experienced  any  current  or  not.  One  experiences  'a  strong  westerly 
current,'  and  was  *  driven  back.'  The  remaining  27  found  currents  of  the 
following  direction  and  rate. 

11  vessels  were  set  West ; — 4  of  these  from  48  to  24  miles,  and  the  remaining 

7,  from  20  to  10  miles  a  day. 
8      „         „    W.N.W. ; — 4  of  these  from  51  to  80  miles,  and  4  from  29  to 

21  miles  a  day. 
5      „        „     W.S.W. ;— 8  of  these  from  48  to  80  miles,  and  2  from  20  to 

10  miles  a  day. 

1  „         „         S.W. ; — 40  miles  a  day. 

2  „         „        North  ; — 12  to  8  miles  a  day. 

''The  strongest  of  these  27  recorded  currents  were  found  in  June,  July, 
August  and  November." 

(u)  These  statistics  (pp.  198 — 212)  relating  to  the  currents  in  the  part  of  the 
Atlantic  Ocean  under  discussion  are  more  ample  than  have  hitherto  been  collected 
together  in  any  other  work ;  and  we  think  they  are  sufficient  to  dispel  the  illusion 
of  any  S.E.-ly  current  between  the  Boccas  reef  and  the  Equator. 

Since  the  foregoing  remarks  were  originally  published  in  the  Mercantile  Marine 
Magazine,  the  following  "  Bottle  Paper  "  has  been  published  by  the  Hydrographie 
Office  ;  it  had  been  forwarded  to  the  Admii*alty  by  H.M.  Consul  at  Pemambuco — 

"  This  paper  was  thrown  overboard  by  H.M.S.  Lee  on  the  26th  September 
1865,  in  Lat.  9''  10'  S.,  Long.  12''  68'  W.,  on  the  passage  from  St.  Helena  to 
Ascension.  It  was  found  on  the  following  5th  February,  at  a  village  on  the 
coast  of  Brazil  called  Praias  or  Arcias,  in  the  province  of  Ceara,  which  is  m  Lak 
about  4°  20'  S.,  Long.  28°  50'  W."  The  bottle  travelled  therefn^  in  a  direct 
line  W.  by  N.  1580  miles  in  182  days,  or  at  the  rate  of  12  miles  a  day,  and 
must  have  been  passing  the  vicinity  of  the  Boccas  about  the  time  the  Duncan 
Dunbar  was  lost,  and  is  strongly  confirmatory  of  the  Westerly  Equatorial  eunent. 

Again, — ^' A  bottle  paper  was  thrown  overboard  from  H.M.S.  Lee,  August  6ih, 
1865,  at  1  P.M.,  Lat.  6°  28'  S.,  Long.  12*^  2'  W.,  proceeding  from  Lagos  to 
Ascension.  It  was  found  on  the  15th  April  1866,  at  Bafall  in  the  Bay  of 
Guayaguayare,  in  the  County  of  Mayaro,  in  the  Island  of  Trinidad. 

Other  <<  Bottle  Papers"  thrown  overboard  in  the  vicinity  of  the  Equator  have 
drifted  in  the  same  direction  ;  and  an  outward  bound  vessel  abandoned  close  to 
the  Equator  after  drifting  for  many  months  were  oast  ashore  at  Ceara, — all 
tending  to  confirm  the  existence  of  the  westerly  current. 

(iy)     0«neral  Bvmxnaxy  on  tbe  Currents  in  the  Bqnatorlal  Xeclon  of  tli« 

AtianUe-(l.)  TiiE  Equatobial  Curbent — duo  to  the  combined  influence  of  the 
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eartJi's  rotation  on  its  axis  and  the  drift  of  the  S.E.  Trade  wind — ponmes  its  course 
steadily  from  east  to  west  across  the  equatorial  region  of  the  Atlantic. — ^the  great 
body  of  the  stream  in  mid-ocean  being,  however,  found  south  of  the  Equator. 
Adyancing  westward  with  increasing  velocity — ^a  velocity  ever  varying  with  the 
strength  and  persistence  of  the  Trade  wind — ^and  widening  as  it  advances,  its 
tendency  to  bifurcate  is  sensible  long  before  it  reaches  the  South  American 
shores. 

(2.)  That  portion  of  the  current  which  has  a  West  and  W.N.  W.  direction 
flows  towards,  and  then  along,  the  northern  shores  of  Brazil,  where  it  becomes 
known  as  the  Guayama  Cxjbbbnt  ;  it  passes  on  each  side  of  Fernando  Noronha 
and  the  Roccas,  at  an  average  rate  of  from  1^  to  2  miles  per  hour, — here  also 
its  least  rate  is  about  12  miles  and  its  greatest  60  miles  in  24  hours ;  more  to 
the  westward  a  velocity  of  2  and  8  miles  an  hour  is  not  uncommon. 

(8.)  As  a  natural  consequence  of  the  bifdrcation  of  the  Equatorial  current  by 
the  easterly  projection  of  the  South  American  continent,  a  portion  of  that  stream 
— but  a  Somali  portion — known  as  the  Bbazil  Cubrent,  runs  to  the  southward  at 
some  distimce  from  the  coast,  spreading  as  it  gets  southing — so  as  to  take  the 
direction  of  the  coast  line  (S.S.W.)  in  the  offing,  but  S.S.E.  to  seaward.  The 
rate  of  this  current  varies  from  10  to  15  miles  a  day,  decreasing  in  velocity  as  it 
advances  to  the  south. 

(4.)  CusBBNTS  NBAB  THB  BRAZILIAN  CoAST : — lusido  this  off-shoot  from  the 
Equatorial  current — ^between  it  and  the  coast  of  Brazil — ^there  are  counter  currents 
which,  in  the  main,  take  their  direction  from  the  prevalent  winds, — and  as  these 
are,  at  particular  seasons,  extremely  variable,  the  currents  are  no  less  so.  During 
the  period  of  the  strength  of  the  N.E.  monsoon — commencing  in  October — ^the 
current  runs  to  the  S.W.,  sometimes  with  a  velocity  of  25  to  80  miles  a  day  ; 
and  this  is  especially  the  case  off  the  salient  projections  of  the  coast,  as  at  cape 
San  Augustin,  the  Rio  Doce,  Cape  San  Thome  and  Cape  Frio — so  that  making 
Pemambuco  or  Bahia  during  this  season  due  allowance  must  be  made  for  the 
S.W.-ly  set ;  but  the  velocity  of  this  current  varies  as  the  cause  which  produces 
it,  and  hence  in  November,  December,  and  January  it  is  generally  weak. 

During  the  8.W.  monsoon  this  counter  current  is  Northerly,  attaining  its 
greatest  velocity  in  June  and  July,  but  at  other  times  comparatively  weak ;  to 
the  south  of  Cape  Frio  it  is  N.£.-ly,  and  takes  a  more  northerly  direction  as  it 
passes  Bahia  and  Pemambuco — ^in  fact  following  the  lay  of  the  coast.* 

«  Misconception  has  arisen  relative  to  the  easterly  current  which  has  occasion- 
ally been  found  in  the  parallels  of  9""  to  2''  N. 

'*  This  counter  eurreivt  of  the  Equatorial  stream  has  been  traced  to  extend,  at 
certain  months  of  the  year,  from  the  meridian  of  Sd""  or  50""  W.  to  that  of  about 
25''  W.,  and  thus  joining  or  forming  a  part  of  the  well  known  Guinea  current. 

*  Lea  cotes  dn  Br^sil,  Description  et  Insfcractions  nautiqaes,  par  M.  Ernest  Mouchez, 
Capitaine  de  fir6gate,  1864. 
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It  is  seldom  experienced  to  the  southward  of  2°  N.,  and  there  are  very  fewrecord^ 
of  its  being  found  on  or  to  the  southward  of  the  equator ;  it  must  not,  therefore, 
be  confounded  with  the  Equatorial  Current,  as  before  described,  iot  on  the 
meridian  of  the  Boccas  its  southern  edge  may  generaUy  be  expected  to  be  found 
about  850  miles  to  the  northward.  The  western  limits  of  this  occasional  eaaterhf 
current  have  been  ascertained  from  numerous  observations  of  Froieh  ships  of  war 
visiting  Cayenne  and  the  neighbouring  ports,  and  discussed  by  the  able  French 
officers  Lartigue  and  Montravel,  and  may  be  generally  stated  as  existing  between 
the  meridians  of  58°  and  40°  W.  and  the  parallels  of  9°  and  5°  N.,  where  it  has 
been  found  running  at  the  rate  of  60  miles  a  day  in  July,  August,  and  September. 
Within  these  limits  this  counter  current  does  not  appear  to  be  constant  or  certain 
in  direction,  a  westerly  current  more  generally  prevailing. 

**  To  the  eastward  of  40°  W.  part  of  this  easterly  current  approaches  nearer  the 
equator,  or  to  about  2°  N.,  and  decreases  considerably  in  str^igth,  until  joining 
the  Guinea  current,  where  it  increases  again  in  velocity  as  it  nears  the  Airican 
shores.  Within  these  eastern  limits  it  appears  to  run  the  strongest  in  the  summer 
and  autumn  months ;  and  East  of  80°  W.  to  be  generally  constant  during  the  year* 
Between  the  meridians  of  80°  and  20°  West  and  the  parallels  of  8°  and  4°  N.  it 
has  been  found  to  run  from  80  to  15  miles  a  day." 

It  is  probable  that  this  occasional  easterly  current  is  strongest  and  most  preva- 
lent  during  the  strength  of  the  S.W.  monsoon  in  the  North  Atlantic — between 
June  and  October ;  although  it  has  been  reported  in  May  and  November.  During 
the  other  months  of  the  year,  the  drift  of  the  N.E.  Trade  wind  reaches  the  equator, 
and  at  the  time  when  the  drift  from  the  S.E.  Trade  wind  is  least  in  volumn,  tends 
to  augment  the  Equatorial  current. 

At  the  same  time  we  cannot  refrain  from  remarking  that  the  currents  as  stated 
to  exist  are  so  opposite  in  direction,  and  there  are  such  whirls  within  two  or  three 
days,  that  we  believe  much  of  this  must  be  attributed  to  errors  arising,  as  we 
have  afready  said,  from  the  impossibility  of  keeping  a  good  D.R.,  where  the  wind 
is  often  all  round  the  compass,  and  when  at  times  the  vessel  has  but  little  steerage 
way ;  besides  it  will  scarcely  be  questioned  that  in  the  region  of  variables  the 
stream  of  air  tends  more  to  the  eastward  than  to  the  westward^  and  in  passing  from 
North  to  South,  or  from  South  to  North,  the  ship  makes  more  easting  than  is 
generally  supposed  or  reckoned  for.  It  would  be  well  if  eveiy  vessel  in  n.M.'8 
service  were  strictly  enjoined  to  make  special  trials  for  the  current  when  crossing 
this  region. 

16.     AdDITIONAI*  BbMABKS  on   the    GxTDnSA   CUBBSNT. 

The  following  remarks  are  from  an  article  by  Lieut.  De  Bbito  Capello, 
«*  On  the  Winds  and  Currents  of  the  Chilf  of  Guinea," — and  which  may  be  found 
in  extenso  in  Rosser's  "  South  Atlantic  Dibeotoet,"  together  with  a  fuller 
description  of  the  Equatorial  current. 
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December f  January  and  February: — Dnring  these  months  the  Guinea  current 
nms  East  and  E.N.E.  between  the  parallelsof  B""  and  S**  N.,  from  the  meridian 
of  19*  or  20*  W.  The  axis  of  the  current — ^where  its  velocity  is  greatest  and  its 
direction  most  regular — as  far  as  Cape  Palmas  lies  between  4*  and  8*  N.  Its 
southern  limit  is  on  a  line  extending  from  8*  N.  in  20*  W.  to  2*  N.  on  the 
meridian  of  6*  E.  At  this  season  its  rate  is  about  1  mile  per  hour, — ^rarely 
attaining  to  1^  miles. 

March  and  April: — Between  the  parallels  of  6*  or  5*  N.  and  2*  N.  eastward 
from  the  meridian  of  18*  W.  the  Guinea  current  is  tolerably  regular,  but  its 
velocity  is  scarcely  so  great  as  in  the  preceding  months.  Its  southern  boundary 
is  now  the  parallel  of  2*  N.,  between  22*  W.  and  3*  W. 

May  and  June: — ^The  Guinea  current  is  now  well  established  between  the 
parallels  of  8*  or  7*  N.  and  4*  or  8*  N.,  running  E.N.E.  and  East.  Its 
southern  boundary  at  this  season  extends  from  24*  W.  on  the  parallel  of 
4*  or  8*  N.,  to  the  middle  of  the  Bight  of  Biafifra  on  the  parallel  of  2*  N. 

July,  Auyuet  and  September: — ^At  this  season  from  the  meridian  of  24*  W.  in  4* 
or  8*  N.  the  Guinea  current  flows  steadily  in  a  N.E.  to  East  direction  towards  the 
coast,  when  it  bifurcates, — ^a  part  of  the  waters  turning  to  the  N.W.-ward,  and  a 
portion  following  the  trend  of  the  land  to  the  E.S.E.  Its  southern  limit  is  on  a 
line  drawn  from  5*  N.  in  24*  W.  to  li*  N.  on  the  meridian  of  Greenwich.  Its 
velocity  averages  1  mile  per  hour;  but  o£f  Cape  Palmas  it  reaches  1^^  miles. 

October  and  November: — The  currents  in  the  Gulf  of  Guinea  are  most  irregular 
at  this  period  of  the  year,  but  the  Guinea  current  is  well  established  southward 
of  the  parallel  of  9*  or  8*  N.  to  the  eastward  of  the  meridian  of  20*  W. :  a 
line  drawn  from  6*  N.  on  the  meridian  of  24*  W.  to  1*  N.  on  the  meridian  of 
Greenwich  marks  its  southern  limit : — ^it  attains  its  greatest  velocity  (from  1  to 
li  miles  per  hour)  to  the  eastward  of  10*  W. 


17.  As  a  broad  generalization  of  all  atmospheric  and  oceanic  movements,  it 
may  be  observed  that  the  Winds  (or  aerial  currents)  and  the  Cubremts  of  the 
OcBAN,  alike  form  parts  of  a  great  system  of  circulation,  the  special  characteris- 
tics of  which  can  be  thus  expressed : — 

(1.)    Between  the  Tropics,  the  winds  and  the  oceanic  currents  have  a  pre- 
vailing direction  towards  the  westward. 
(2.)    In  Middle  Latitudes,  the  prevailing  currents  of  the  air  and  the  ocean 

alike  tend  towards  the  eastward. 
(8.)    In  High  Latitudes,  the  general  direction  of  the  winds  and  of  the 
oceanic  currents,  is  from  the  poles  towards  the  equator,  i.e.,  from 
north  to  south  in  the  Northern  Hemisphere,  bat  from  south  to 
north  in  the  Southern  Hemisphere. 
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CHAPTER    XV. 

THE  TIDES  OF  THE  NORTH  ATLANTIC. 

1.  In  '*ihe  South  Atlantic  Direcioiy"*  it  is  shown  that  the  wave  which 
enters  the  South  Atlantic  is  a  day  old,  and  that  it  thence  progresses  northward. 
It  is  also  stated  that,  from  some  canse  as  yet  unknown,  the  tide  is  earlier  along 
the  coast  from  the  Cape  of  Good  Hope  to  Cape  Palmas,  than  at  the  islands  in  the 
same  latitudes. 

From  Sierra  Leone  to  Cape  Verde,  the  times  accord  with  the  main  tide  wave, 
and  the  rise  is  from  8  to  12  feet,  while  on  the  coast  of  Guinea  it  is  not  more  than 
7  feet. 

There  is,  however,  an  anomaly  in  the  tidal  hour  at  the  Canaries  and  Azores,  as 
compared  with  the  coast ;  and  it  is  probable  that  the  whole  of  this  area  of  the 
ocean  lies  out  of  the  main  route  of  the  tide  wave,  for  while  the  ocean  to  the  west- 
ward of  the  Cape  Yerdes  is  from  4  to  5  miles  deep, — ^between  that  group  and  the 
Azores,  the  depth  is  not  more  than  from  2  to  8  miles. 

The  main  wave  having  passed  northward  of  the  Azores,  Ms  obliquely  on  the 
coasts  of  Spain,  Portugal,  and  France ;  but  the  range  has  increased  considerably. 

Turning  to  the  coast  of  the  United  States,  it  appears  that  the  difference  of  the 
time  of  tide  at  Nantucket  Island  and  Cape  Hatteras  is  6i  hours,  so  that  while  it 
is  high  water  at  one  it  is  low  water  at  the  other ;  but  along  the  coast  between  those 
places  it  is  high  water  nearly  simultaneously.  The  rise  near  Nantucket  is  small 
(2^  feet) ;  but  from  the  contraction  and  shallowing  of  the  Bay  of  Fundy  it  rises  to 
60  feet  at  the  head  of  that  bay. 

The  tide  wave  enters  the  Gulf  of  St.  Lawrence  by  two  passages — one  north  aild 
the  other  south  of  Newfoundland ;  where  the  two  waves  nieet,  on  the  west  of  New- 
foundland, the  tide  is  very  small ;  but  that  which  passes  on  to  Quebec  ranges 
high. 

South  of  Prince  Edward's  Island  there  is  only  a  single  day  tide. 

Among  the  West  India  Islands  and  in  the  Gulf  of  Mexico  the  tide  is  small,  but 
it  is  at  times  much  affected  by  local  influences  of  wind ;  in  many  parts  of  the  Golf 
of  Mexico,  as  well  as  in  the  Caribbean  sea,  there  is  only  one  tide  a  day. 


a.    There  is  much  in  relation  to  the  Tides  which  could  not  be   included 
here — in  fact,  could  only  be  noticed  in  specific  <<  Sailing  Directions"  for  any 

*  A  general  description  of  the  Tides  and  of  the  Tidal  Wave  is  given  in  *'  The  South 
Atlantic  Directory,"  by  W.  H.  RoBser. 
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given  plac6>  and  to  those  books  the  navigator  is  referred  for  detailed  information ; 
but  he  must  bear  in  mind,  that  on  a  knowledge  of  the  tidal  currents  of  shallow 
seas  not  onfreqaently  depends  the  safety  of  a  ship,  as  the  following  brief  remarks 
on  the  Tides  of  the  British  Islands  will  sufficiently  indicate  : — 

First,  as  a  general  principle,  it  may  be  observed  that  in  a  deep  sea  the  move- 
ment of  the  wave  is  qoick,  that  of  the  water  is  slow ;  but  in  a  shallow  sea  the 
movement  of  the  wave  is  slow,  while  that  of  the  water  is  qnick.  If  the  tide-wave 
have  to  pass  through  a  channel  open  at  both  ends,  so  that  it  goes  in  at  one 
end  and  out  at  the  other,  the  current  of  the  water  must  go  with  it ;  but  although 
the  wave  never  returns,  the  water  must  return ; — ^there  must  be  an  equal  current 
in  the  opposite  direction,  otherwise  the  whole  of  the  water  would  in  course  of 
time  be  carried  from  one  end  of  the  channel  to  the  other.  Thus,  the  passage  of 
the  tide-wave  produces  two  currents ;  one  in  the  same  direction  as  itself, — ^the 
other  a  compensating  current,  in  the  opposite  direction.  These  are  generally 
called  "  flood  and  ebb"  currents ;  but  these  terms,  although  sanctioned  by  usage, 
are  not  correct,  because  <' flood"  and  "ebb"  are  applied  to  the  rising  and 
foiling  of  the  water,  which  is  quite  a  difierent  thing.  The  use  of  the  flood  current 
is  to  supply  water  for  the  wave,  and  the  wave  requires  water  after  its  summit  has 
passed  any  particular  point,  so  that  at  that  point  flood  current  continues,  though 
ebh  tide  may  have  commenced.  Although,  therefore,  at  first  sight,  it  might  be 
imagined  that  the  current  will  run  one  way  while  the  tide  is  rising,  and  the  other 
way  while  the  tide  is  Ming,  yet,  a  little  consideration  of  .the  connexion  between 
the  current  and  the  tide-wave  wiU  show  that  in  the  case  of  a  travelling  wave  the 
rule  will  be  thus  : — While  the  sea  is  above  half  tide  level,  the  water  runs  vjith  the 
noave^  while  it  is  hehw  half  tide  level,  the  water  runs  against  the  wave. 

This  is  the  most  ordinary  relation  of  the  tidal  streams  to  the  tidal  wave,  and  it 
is  technically  called  "  tide  and  half  tide." 

A  great  portion  of  the  tides  on  the  British  coast,  however,  is  in  a  state  excep- 
tional to  this  ordinary  law,  and  the  principal  to  which  they  must  be  referred,  may 
be  expbuned  as  follows : — Suppose  the  tide-wave  to  enter  a  gulf,  instead  of  a 
channel  with  an  opening  at  the  other  end  to  allow  it  to  pass  out. 

At  the  entrance  of  the  gulf  the  wave  will  travel  as  in  an  open  channel,  and  the 
cuirent  will  change  its  direction  at  half  tide.  At  and  near  the  head  of  the  golf, 
however,  it  is  clear  that  so  long  as  the  water  is  running  up,  there  being  no  escape 
for  it,  the  tide  must  rise,  and  directly  the  current  turns  the  tide  wiU  begin  to  £dl, 
owing  to  water  being  taken  away  from  it.  Proceeding  up  the  gulf,  then,  the 
change  of  current  occurs  nearer  and  nearer  to  high  water,  till  at  the  head  of  the 
gulf  the  change  of  current  and  the  change  of  tide  are  simultaneous. 

The  same  effect  will  be  produced  if,  instead  of  a  closed  head  to  the  gulf ,  the  tide 
be  met  by  a  counter  tide  which  is  coming  in  the  opposite  direction.  The  current 
will  be  stopped,  not  by  a  solid  obstacle,  but  by  a  stream  of  water  running  against 
it.  While  the  streams  are  running  towards  one  another  the  water  must  rise,  and 
it  will  go  on  rising  tiU  the  streams  separate,  when  the  water  Will  begin  to  fall. 
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This  meeting  of  two  waves  is  found  both  in  the  Irish  and  English  Ghannela  ; 
the  tides  in  them,  therefore,  present  the  appearance  of  a  stationary  rather  than 
a  travelling  wave,  while  the  great  rise  of  tide  and  the  comparatively  small  depth 
of  the  seas  make  the  currents  a  very  important  feature,  on  account  of  the  force 
of  momentum  which  they  communicate  Uy  a  vast  body  of  water. 

8.  The  xruii  Bea : — ^The  Atlantic  tide-wave  strikes  the  Scilly  Islands  and 
Cape  Clear  almost  simultaneously ;  it  then  travels  regularly  along  the  norUi  coast 
of  Cornwall  and  the  south  coast  of  Ireland  for  an  hour,  till  it  arrives  on  the  latter 
coast  at  Dunmore  Head ;  about  the  same  time  it  falls  upon  the  S.W.  point  of 
Pembrokeshire.  As  far  as  Dunmore  Head  the  tide-wave  has  been  gradually 
increasing  in  height  from  9  or  10  feet  (at  Cape  Clear),  up  to  18  feet ;  at  St. 
David's,  in  Pembrokeshire,  it  has  attained  16  feet.  From  Dunmore  Head  it 
gradually  diminishes,  until  at  Courtown,  near  Arklow,  it  almost  vanishes.  From 
Courtown  the  wave  again  begins  to  increase,  till  at  Dundalk  Bay  it  has  attained  a 
range  of  16  feet.  From  the  point  at  which  the  tide  northward  of  Courtown 
becomes  regular,  up  to  Dundalk  Bay,  the  time  of  high  water  is  almost  simulta- 
neous, and  that  time  is  the  hour  of  low  water  at  Dunmore  Head,  the  point  at 
which  the  tide-wave  reached  its  greatest  height  on  the  south  coast. 

Turning  to  the  north  coast  of  Ireland, — ^the  tide  is  nearly  simultaneous  here 
and  on  the  south  coast ;  the  north-west  shore  of  Donegal  corresponding  in  time 
with  Dunmore,  and  the.  range  being  nearly  the  same,  about  12  feet.  From  thence 
it  gradually  diminishes,  till  ofif  Rathlin  Island  it  is  again  nearly  extinguished,  and 
only  appears  in  very  anomalous  undulations,  there  being,  within  a  few  miles, 
differences  of  several  hours  in  the  time  of  high  water.  After  entering  the  narrow 
channel  between  Scotland  and  Ireland,  the  wave  again  gradually  increases ;  the 
time  becomes  nearly  uniform  all  along  the  coast,  and  that  time  is  the  time  of  high 
water  in  Dundalk  Bay.  This  northern  branch,  however,  is  less  regular  than  the 
southern,  owing  to  the  great  irregularities  in  the  line  of  the  Scottish  coast.  Here 
then,  along  the  east  coast  of  Ireland  an  almost  simultaneous  rise  of  tide  from 
Bathlin  Island  on  the  north,  to  Courtown  on  the  south  ;  the  wave  forming  an  apex 
in  the  centre  of  Dundalk  Bay. 

On  the^opposite  shore — along  the  Welsh  coast — ^there  is  a  regular  progress  of 
the  tide-wave  from  St.  David's  Head  round  Carnarvon  Bay,  and  also  in  the  more 
direct  line  from  St.  David's  head  by  the  extreme  point  of  Carnarvonshire  to  Holy- 
head, in  4  hours, — the  time  at  Holyhead  being  nearly  an  hour  earlier  than  that  in 
Dundalk  Bay.  Thence,  along  the  whole  of  the  Welsh  coast,  along  tiie  coasts  of 
Lancashire  and  Cumberland,  and  along  the  south  coast  of  Scotiand,  as  well  as  at 
the  Isle  of  Man,  the  time  of  tide  is  very  nearly  uniform ;  and  the  range  regularly 
increases  according  to  the  distance  from  Courtown  on  the  south,  or  Bathlin  Island 
on  the  north  ;  thus,  along  the  whole  of  the  Welsh  coast,  between  St.  David's  and 
Holyhead,  the  range  varies  from  16  to  18  feet ;  from  Holyhead  to  Liverpool  it 
increases  from  18  to  26  feet ;  along  the  English  coast,  north  of  Liverpool,  it  is 
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from  28  to  80  feet,  and  from  the  Solway  Firth  to  the  Mnll  of  Galloway  it  again 
deereages  till  it  is  15  feet  at  the  latter  point,  and  it  fiurther  diminishes  in  passing 
northwards  through  the  straits.  On  the  Scottish  coast  no  regular  progression 
of  time  can  be  traced  as  upon  the  corresponding  portion  of  the  Welsh  coast, 
— arising  probably  from  anomalies  inseparable  from  the  irregolar  and  deeply 
indented  coast-line. 

The  tide-wave  of  the  Irish  Sea,  then,  may  be  simply  described  as  a  great  undu- 
lation between  two  points,  Courtown  and  Bathlin  Island,  and  the  quantity  of 
water  thus  passing  in  and  out  of  this  sea  at  eveiy  tide  is  enormous  ;  greater  in 
amount  than  that  discharged  by  all  the  riTers  of  Great  Britain  and  Ireland  in  a 
year ;  and  the  whole  of  this  has  to  be  supplied  twice  a  day  by  the  two  channels, 
north  and  south.  We  find,  then,  streams  running  constantiy  in  one  direction  or 
the  other.  That  from  the  south  flows  up  St.  George*s  Channel  at  a  rate,  in  some 
parts,  equal  to  4  miles  an  hour,  impinges  on  the  Isle  of  Man,  and  turns  away  at 
the  eastward  towards  Liyerpool.  The  northern  one  flows  between  Donaghadee 
and  Portpatrick,  attains  about  the  same  Telocity  in  the  narrow  part  of  the  chan- 
nel, impinges  upon  the  north  coast  of  the  Isle  of  Man,  and  turns  to  the  eastward 
parallel  to  the  southern  stream.  Between  the  Isle  of  Man  and  Dundalk  the 
meeting  of  the  two  streams  causes  still  water,  and  here  the  tide  rises  and  falls 
some  18  feet,  without  any  stream  whatever.  These  streams,  throughout  the 
whole  extent  of  the  Irish  Sea,  change  their  direction  at  the  time  that  it  is  high 
and  low  water  at  Liverpool,  flowing  in  during  the  rising  tide,  and  out  during  the 
falling  tide. 

.The  two  systems  of  currents  meet,  and  counteract  each  other,  along  a  line 
joining  St.  John's  Point,  county  of  Down,  with  the  Calf  of  Man ;  and  again,  to 
the  eastward  of  the  Isle  of  Man,  they  blend  their  streams  together  and  flow  in  a 
united  course  to  the  eastward,  from  Maughold  Head  into  Morecambe  Bay,  in 
Lancashire.  To  the  west  of  the  Isle  of  Man,  where  the  flood  currents  from  the 
north  and  south  channels  meet  and  destroy  each  other,  there  is  still  water  at  all 
times  of  tide  over  a  large  elliptical  area ;  this  space  of  no  tidal  current  shows 
itself  by  the  nature  of  its  bottom,  which  is  composed  altogether  of  fine  blue  mud. 

The  line  joining  St.  John's  Point  with  the  Calf  of  Man,  and  Maughold  Head 
with  the  centre  of  Morecambe  Bay,  is  called  the  '<  Head"  or  **  End  of  the  Tide^' 
and  is  remarkable  for  many  reasons. 

1st.  It  separates  the  two  systems  of  tidal  currents  from  the  north  and  south 
channels,  which  here  meet  and  destroy  each  other's  motion. 

2nd.  The  greatest  rise  and  &11  of  the  tide  takes  place  along  this  line  in  conse- 
quence of  the  meeting  of  the  waters.  The  range  of  tide  at  St.  John's  Point  is  16 
fiset,  and  in  Morecambe  Bay,  81  feet,  which  are  the  greatest  ranges  on  the  Irish 
and  English  coasts  of  the  Irish  Sea. 

8rd.  The  hour  of  High  Water  (and  of  Low  Water)  along  this  line  of  the  head 
of  the  tide  rules  the  course  of  the  currents  of  tide  both  in  the  north  and  south 
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ohannelfl.    The  following  may  be  laid  down  as  the  golden  role  of  tidal  cnrrents  in 
the  Irish  Sea ;  and  was  first  stated  distinctly  by  the  late  Reab-Adiobal  Besohbt. 

There  is  Slack  Water  throughout  the  whole  Irish  Sea  and  channels  from  4(hn. 
before  to  40nL  after  the  Time  of  High  and  Low  Water  at  the  Head  of  Hie  tide^  from 
St,  JohrCs  Point  to  Fleetwood ;  during  the  flow  of  tide  the  currenU  set  simuUane&usly 
both  in  the  north  and  south  channels  towards  the  line  of  the  Head  of  the  tide^  and 
during  the  Ebb  of  the  tide  the  currents  run  simultaneously  both  in  the  north  and 
south  channels  from  the  Une  of  the  Head  of  the  tide. 

This  remarkable  law  was  first  proved  to  be  tme  for  the  southern  half  of  the 
Irish  Sea  in  Captain  Bbeohbt^s  paper,  read  before  the  Boyal  Society  of  London  in 
1848 ;  in  which  he  thus  expresses  himself: — 

«  The  stream  in  the  sonthem  channel  has  been  ascertained  to  moTe  wmuUa" 
neously  in  one  vast  current  throughout;  running  six  hours  nearly  each  way,  at  an 
ayerage  rate  of  from  two  to  three  knots  per  hoar  at  the  height  of  the  springs, 
increasing  to  four  knots  and  upwards  near  the  banks  and  at  the  pitch  of  the  head- 
lands ;  its  times  of  Slack  Water  corresponding  sufficiently  near  for  all  practical 
purposes,  with  the  times  of  High  and  Low  Water  for  the  day  at  Morecambe  Bay, 
or  more  correctly  at  Fleetwood,  which  is  12  minutes  earlier  than  LiverpooL" 

The  same  rule  prevails  in  the  Northern  Channel,  where  the  stream  also  sets  in 
one  vast  current  throughout  but  runs  at  a  much  more  rapid  rate.  In  the  narrow 
part  of  the  Channel,  between  Fair  Head  and  the  Mull  of  Cantyre,  the  rate  of  the 
stream  of  tide  in  springs  is  fully  5  knots  per  hour. 

A  remarkable  channel,  much  deeper  than  other  parts  of  the  Irish  Sea,  exists 
between  Wigtonshire  and  the  county  of  Down.  It  is  28  miles  long,  li  miles 
wide,  and  145  &thoms  deep.    It  is  thus  described  by  Captain  Beeghey  : — 

<<  The  North  Channel  Stream,  pressing  more  heavily  on  the  Wigtonshire 
coast,  has  scooped  out  along  this  coast  a  remarkable  ditch,  upwards  of  20  miles 
long,  by  only  a  mile  in  breadth,  in  which  the  depth  is  from  400  to  600  feet  greater 
than  that  of  the  general  level  of  the  bottom  about  it.'* 

It  has  been  explained  how  the  northern  and  southern  Tidal  Streams,  meeting  to 
the  westward  of  the  Isle  of  Man,  produce  permanent  slack  water;  this  causes  the 
deposit  of  a  fine  blue  mud,  which  the  current  is  too  feeble  to  carry  off.  The 
eastern  branches  of  the  northern  and  southern  Tidal  Streams,  on  the  contrary, 
meeting,  not  directly  opposed,  but  under  an  angle,  to  the  east  of  the  Isle  of  Man, 
form  by  their  union  a  current  which  sets  rapidly,  at  the  rate  of  1  to  2  knots  per 
hour,  into  Morecambe  Bay,  where  they  cause  an  excessive  deposit  of  mud,  ooze» 
and  fine  sand,  with  only  one  deep  channel  leading  through  the  banks,  viz.,  the 
Lune  Deep. 

"  Morecambe  Bay,  the  grand  receptacle  of  the  Streams  from  both  Channels,  is 
notorious  for  its  huge  banks  of  sand  heaped  up  in  terrible  array  against  the 
mariner  unacquainted  with  its  locality,  and  also  remarkable  for  a  deep  channel 
scoured  out  by  the  stream,  and  known  as  the  Lane  Deep,  which  to  the  waiy  navi- 
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gator  is  the  great  hidden  beacon  of  his  safety,  and  serves  him,  alike  in  fog  or  in 
sunshine,  as  a  guide  to  his  position  and  to  a  harbour  of  safety  in  case  of  need." — 
Bbechet,  Phil.  Trans,,  1848. 

It  should  be  borne  in  mind  that  the  ebb  Tidal  Streams  press  more  upon  the 
Irish  coasts  than  the  flood  Tidal  Streams,  and  in  some  places  near  the  Blackwater 
Bank  actually  flow  across  that  bank  almost  in  a  westerly  direction.  This  circum- 
stance renders  an  ebb  Tide  always  dangerous  to  vessels  which  have  approached 
too  near  the  Wexford  coast. 

4.  Tbe  Bristol  Channel : — ^The  Irish  Sea  tide  is  only  one  branch  of  the 
great  wave  which  comes  in  between  Cape  Clear  and  Scilly  :  a  branch  of  almost 
equal  importance  is  cut  off  from  it  by  the  projecting  S.W.  point  of  Wales,  and 
flows  up  the  Bristol  Channel.  The  progress  of  this  wave  is  regular ;  the  time 
occupied  in  passing  from  St.  Gowan's  Head  to  the  mouth  of  the  Avon,  being 
about  an  hour  and  a  half. 

At  St.  Gowan*B  Head  the  rise  is  24  feet ;  at  Padstow,  in  Cornwall,  which  lies 
nearly  due  south,  it  is  20  feet ;  at  Lundy  Island,  it  has  increased  to  27  feet ;  at 
Worm*s  Head  it  is  28  feet ;  in  Swansea  Bay,  80  feet ;  Nash  Point,  83  feet ;  Mine- 
head  and  Bridgewater  Bay,  85  feet ;  Cardiff,  88  feet ;  and  Portishead,  41  feet. 
These  are  ordinary  spring  tides ;  they  oflen  rise  8  or  4  feet  higher.  The  great  rise 
in  the  Bristol  Channel  is  due  no  doubt  to  the  gradually  contracting  shores  of  the 
gnlf. 

The  currents  at  the  lower  part  of  the  Bristol  Channel  are  much  influenced  by 
those  which  enter  the  L-ish  Sea  ;  but  above  the  reach  of  this  influence  the  streams 
run  up  and  down  channel  with  a  considerable  velocity,  increasing  in  the  higher 
parts,  where  the  range  of  tide  and  consequent  proportional  quantity  of  water 
required  to  supply  the  tide  increases.  The  velocity  off  Lundy  Island,  where  the 
rise  is  about  27  feet,  is  8  miles  an  hour  at  springs.  At  King  Bead,  where  the 
range  is  44  feet,  the  stream  runs  8^  to  4  miles  an  hour,  and  at  the  Aust  Passage  it 
rushes  through  a  narrow  part  of  the  channel  at  the  rate  of  6  to  7  miles  an  hour. 
In  all  parts  it  changes  its  direction  soon  after  high  and  low  water,  as  it  universally 
does  near  the  head  of  a  gulf;  and  in  a  gulf  gradually  narrowing,  like  the  Bristol 
Channel,  from  a  much  greater  distance  from  the  head  than  if  the  sides  were  parallel. 

6.  Tbe  Bn«iisli  oi&annei; — The  English  Channel  approximates  (roughly)  in 
form  to  the  Irish  Channel,  and  there  is  a  certain  analogy  in  the  tides  of  each. 
It  was  shown  (p.  220)  that  the  tide-wave,  progressing  in  time  and  increasing  in 
height  from  Cape  Clear  to  Dunmore,  became  irregular  beyond  the  last-named 
place,  the  node  of  the  tide  being  found  in  Courtown;  similarly,  in  the  English 
Channel  there  is  a  regular  progress  in  time  to  a  point  to  the  westward  of 
Portland,  and  though  the  increase  of  range  is  not  observable  thus  fJEU",  its 
^minution  beyond  is  very  marked,  until  in  the  vicinity  of  Swanage  there  is  a 
node  corresponding  to  that  at  Courtown  in  Ireland,  and,  as  at  the  latter  place, 
there  are  at  times /our  tides  a  day.     From  near  Portland  to  Dover  (which  is  the 
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point  corresponding  to  Donaghadee  on  the  Irish  Coast),  there  is  the  phenomenon 
of  a  nearly  simaltaneous  tide  all  the  way.  On  the  French  coast  there  is  a  great 
range  of  tide  in  the  Bay  of  St.  Malo,  as  in  the  Bristol  Channel,  and  a  close 
correspondence  in  the  times.  From  Cape  la  Hougae  to  Havre,  the  progress 
approximates  to  that  along  the  Welsh  coast  as  far  as  Holyhead,  hnt  the  mcrease 
in  height  is  more  regular  in  the  former  instance  than  in  the  latter,  heing  from 
17  feet  at  La  Hongne  to  28  feet  at  Havre.  Beyond  Havre  the  channel  begins  to 
contract  to  the  Straits  of  Dover,  whereas  in  the  similar  part  of  the  Irish  Sea 
there  is  an  enlargement,  and  thence  a  marked  difference  in  the  characters  of  the 
tides  occurs,  to  understand  which  it  is  necessary  to  follow  the  progress  of  the 
main  wave  which  passes  round  the  north  of  Scotland. 

The  GBEAT  Atlantic  wave  reaches  the  Orkneys  and  Shetlands  about  2}  hours 
after  it  has  touched  the  Western  islands.  The  great  rapidity  of  the  tidal  streams 
among  the  Orkneys  makes  a  correct  knowledge  of  their  periods  and  velocities  of 
the  utmost  importance  to  the  mariner. 

In  the  terrific  gales  which  usually  occur  four  or  five  times  in  every  year,  all 
distinction  between  air  and  water  is  lost,  the  nearest  objects  are  obscured  by 
spray,  and  everything  seems  enveloped  in  a  thick  smoke ;  upon  the  open  coast 
the  sea  rises  at  once,  and  striking  upon  the  rocky  shores,  rise  in  foam  for  several 
hundred  feet,  and  spreads  over  the  whole  country. 

The  sea,  however,  is  not  so  heavy  in  the  violent  gales  of  short  continuance  as 
when  an  ordinary  gale  has  been  blowing  for  many  days ;  the  whole  force  of  the 
Atlantic  is  then  beating  against  the  Orcadian  shores,  rocks  of  many  tons  in  weight 
are  lifted  from  their  beds,  and  the  roar  of  the  surge  may  be  heard  for  twenty 
miles;  the  breakers  rise  to  the  height  of  sixty  feet,  and  on  the  North  Shoal, 
which  lies  8  miles  N.W.  of  Costa  Head,  the  broken  sea  is  visible  even  at  Skail 
and  Birsa. 

Similar  effects  may  be  witnessed  in  any  stormy  region,  but  here  they  are 
increased  by  the  power  of  the  tidal  stream,  and  when  the  whole  mass  of  water  ia 
in  motion,  a  very  slight  inequality  at  the  bottom  of  the  sea  is  indicated  by  a 
ripple  on  the  surface,  so  that  by  these  means  shoal  spots  have  been  detected  (to 
the  eastward  of  North  Bonaldsha)  at  a  depth  of  47  fathoms,  though  the  difference 
in  depth  was  but  20  feet.  On  the  rocky  bank  of  the  Noi*th  Shoal,  which  is  about 
4  miles  in  length,  the  ripple  readily  (during  the  survey)  distinguished  any 
inequality  of  10  and  15  feet,  at  a  depth  of  80  fathoms,  even  when  the  stream  Was 
moving  but  one  mile  per  hour.  It  is  only  in  calm  or  very  fine  weather  that  these 
ripplings  can  be  observed,  but  when  the  wind  increases  upon  a  weather  tide  the 
sea  will  break  over  every  inequality  of  the  sea  bottom.  These  broken  seas  are  a 
most  formidable  danger,  and,  during  the  survey  of  these  islands,  the  vessel  was 
often  in  great  peril  from  moving  her  before  sufficient  time  had  elapsed  for  the  sea 
to  become  quiet. 

The  body  of  the  tide-wave  comes  from  the  N.W.,and  makes  high  water  on  the 
whole  west  coast  of  the  Orkneys  at  nearly  tho  same  time  ;  the  establishment  for 
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Biromness  being  9  o'olock,  and  that  for  PierowaU  in  Westra,  is  about  6  minntes 
later.  At  the  north-east  end  of  the  Orkneys  it  is  but  a  &w  minntes  later  than  at 
the  north-west,  as  the  establishment  for  Otters  Wiek  is  9h.  18m. ;  bat  the  tide 
there  is  probably  retarded  by  having  to  pass  oyer  the  shoal  water  at  the  month  of 
the  bay. 

The  tide  stream  runs  with  greater  velocity  and  turbulence  through  the 
Pentland  Firth  than  in  any  other  part  of  the  Orkneys ;  so  that  with  a  strong  gale 
and  a  weather  spring-tide  the  sea  is  in  many  places  impassable,  and  after  the 
wind  has  gone  down,  the  sea  continues  to  break  with  great  violence  for  some 
days,  indeed  in  a  sailing  ship  more  danger  is  to  be  apprehended  from  a  calm  than 
from  a  gale  of  wind.  The  tide-wave  from  the  Atlantic,  opposed  by  the  west 
coast  of  the  Orkneys,  is  pressed  against  the  shores  of  Caithness,  where  at  Thurso 
the  tide  rises  nearly  5  feet  higher  than  at  Stromness,  though  the  latter  is  but 
20  miles  to  the  northward.  This  accumulated  mass  of  water  finds  egress  through 
the  Pentland  Firth,  where  the  velocity  of  the  stream  near  the  Little  Skeny  was 
said  by  Captain  Otter  to  have  acquired  the  rate  of  10  knots.  At  the  Great 
and  Lother  Skerries,  which  resist  a  large  body  of  the  tidal  stream,  the  water  is 
sensibly  higher  by  1  or  2  feet  upon  the  stream  side,  and  a  small  rapid  is  formed, 
of  little  height  indeed,  but  of  great  power.  Vessels  that  have  drifted  upon  this 
rock,  when  covered  by  the  tide,  have  been  rolled  over  it,  and  sunk  in  deep  water 
on  the  other  side. 

The  tide  wave  having  passed  round  the  Shetlands,  travels  regularly  south- 
wards. A  little  later  it  washes  the  coast  of  Norway  at  Tananger,  and  there 
divides  ;  one  branch  proceeding  northwards,  and  the  other  southwards.  The 
northward  branch  reaches  the  Lofoten  islands  at  12h. ;  the  southward  branch  may 
be  traced  along  the  S.W.  coast  of  Norway  into  the  Skagerrak;  its  height  is  very 
small — ^the  greatest  range  being  scarcely  more  than  one  foot.  On  the  coast  of 
Jutland  it  is  scarcely  perceptible.  The  other  extremity  of  the  wave,  however,  on 
the  coast  of  Scotland,  increases  as  it  progresses.  The  tides  near  the  Pentland 
Firth  are  influenced  by  the  combination  of  the  two  branches,  viz.,  the  impeded 
one  along  the  north  coast  of  Scotland,  and  the  freer  one,  which  has  passed  round 
the  Shetlands.  The  average  rate  of  the  stream  in  the  offing  is.  very  moderate, 
not  exceeding  a  knot  and  a  half ;  but  that  part  of  the  stream  which  enters  by  the 
Pentland  Firth  acquires  a  furious  rapidity,  amounting  at  spring  tides  even  to 
8  knots.  From  the  Firth,  however,  it  immediately  abates  in  strength,  as  it 
diverges  into  open  water ;  its  eastern  branch  filling  up  the  basin  of  the  North  Sea 
as  it  advances  towards  the  coast  of  Jutland  and  Holland ;  whilst  its  western 
branch,  more  or  less  confined  by  the  Dogger  and  other  outlying  banks,  swells 
along  the  shores  of  Scotland  and  England,  and  makes  high  water  in  all  the  rivers 
and  harbours  successively  till  it  arrives  in  the  Thames,  as  follows : — 

On  the  N.E.  coast  of  Aberdeen  there  begins  a  regular  progress,  the  time  being 
about  12h.  at  new  and  full  moon,  i.e.  2  to  8  hours  later  than  at  the  Shethmds, 
and  the  range  being  from  10  to  18  feet.     At  the  entrance  of  the  Firth  of  Forth 
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the  time  is  a  little  after  2h.,  and  the  range  from  14  to  16  feet.  North  of  the 
river  Tyne  it  is  abont  an  hour  later ;  at  Soarborongh  the  time  of  high  uroter  is 
4h.  11m.,  and  the  range  is  16  feet.  This  is  12  hoars  after  the  first  approach  of 
the  wave  to  the  south  coast  of  Ireland. 

At  the  entrance  to  the  Hnmber  the  time  is  5h.  26m.,  and  the  range  has 
increased  to  20  feet ;  here,  and  along  the  coast  of  Lincolnshire,  is  the  apex  of  the 
tidal  range,  corresponding  to  that  at  Dnnmore  Point,  on  the  south  coast  of 
Ireland;  it  is  also  very  nearly  twelve  hours  later,  so  that  two  consecutive 
waves  are  simultaneous  at  Dunmore  Point  and  on  the  Lincolnshire  shores. 
From  this  the  progress  continues  to  the  north-east  shore  of  Norfolk ;  but  the 
range  gradually  diminishes,  till  at  Happisburgh  it  is  only  11  feet.  The  node 
is  near  Yarmouth,  near  which  there  are  some  movements  of  the  tidal  wave, 
analogous  to  those  of  Courtown  and  Swanage, — the  range  being  small,  about 
7  feet.  The  node,  however,  does  not  lie  on  the  shore  as  at  Courtown,  but  the 
place  at  which  there  is  little  or  no  rise  and  all  of  tide  is  somewhere  between 
Yarmouth  and  the  opposite  coast  of  Holland,  where  the  range  is  also  very  small 
(not  more  than  2  feet),  and  the  time  of  high  water  corresponds  nearly  with  that 
of  low  water  at  Yarmouth. 

Southward  of  Yarmouth,  after  some  irregularity,  the  time  of  high  water 
becomes  stationary,  and  simultaneous  with  that  at  Dover  and  the  upper  part  of 
the  English  Channel ;  the  range  also  gradually  increases  from  6  feet  at  Yarmouth 
to  12  feet  at  the  mouth  of  the  Thames,  15  feet  at  the  North  Foreland,  19  feet  at 
Dover,  and  22  feet  at  Dungeness. 

Thus,  the  North  Sea  tide  approximates  to  the  tides  of  the  Irish  Sea  and 
English  Channel ;  there  is  in  all  cases  the  progressive  wave  nearly  up  to  the 
node,  and  thence,  after  a  short  interval  of  apparent  irregularity,  the  stationary 
wave  rising  and  falling  nearly  simultaneously  on  the  greater  part  of  the  length 
between  the  two  nodes. 

But  the  seas  in  which  these  stationary  waves  are  found  are  very  different  in 
their  respective  forms.  The  Irish  Sea  at  the  place  of  meeting  is  expanded  to  a 
width  of  180  mUes ;  the  English  Channel  is  contracted  by  the  Straits  of  Dover 
to  20  miles,  from  which  it  suddenly  expands  into  the  North  Sea.  There  is  no 
analogy  in  the  Irish  Sea  to  the  coasts  of  the  Netherlands,  lying  north-east  of  the 
Straits  of  Dover,  and  consequently  a  movement  of  the  tides  exists  here  to  which 
there  is  no  parallel  in  the  Irish  Sea. 

On  the  English  coast  to  the  north  of  the  Straits  of  Dover  there  is  the  stationary 
undulation,  but  on  the  opposite  coast  fiom  Dunkirk  to  Katw}'k  at  the  mouth  of 
the  Rhine,  a  regular  progression  of  the  wave  is  accompanied  by  a  regular 
diminution  of  the  range  from  19  feet  at  the  Straits,  to  not  more  than  5  feet  at 
Eatwyk ;  the  time  occupied  from  Dunkirk,  where  the  progression  seems  to  begin, 
to  Katwyk  is  2ih. ;  high  water  at  the  latter  place  being  2ih.  at  new  and  fuU 
moon,  that  of  the  stationary  wave  12h. 

Beyond  Eatwyk  the  progression  is  irregular,  as  though  it  were  the  neighbour- 
hood of  a  node ;  this  is  nearly  opposite  to  Yarmouth. 
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At  the  island  of  Ter  Schelling,  north  of  the  Zoider  Zee,  the  tide  is  six  honrs 
later,  or  alternating  with  that  at  Eatwyk,  and  a  new  progress  begin^iing,  accom- 
panied by  a  regalarly  increasing  range,  from  5  feet  at  Ter  Schelling  to  10  feet  at 
Helgoland.  Bevond  Helgoland  the  progress  continnes  along  the  coast  of 
Denmark,  but  the  range  diminishes  till  at  the  northern  part  of  the  peninstda, 
Jntland,  the  tides  are  nearly  extinct,  although  the  same  northerly  movements  of 
what  little  remains  of  the  wave  appear  to  continue.  Hence,  the  tides  on  the 
coasts  of  Holland  and  Denmark  are  very  complicated  in  their  movements ;  the 
extinction  of  the  tide  on  the  coast  of  Jutland  being  inexplicable. 

•.  The  Coune  of  the  Currents  in  the  English  Channel  and  North  Sea  may 
now  be  approximately  described. 

From  the  entrance  of  the  English  Channel,  between  the  Land's  End  and 
Onessant,  up  to  a  line  drawn  between  Portland  Island  and  Cape  la  Hongue,  and  in 
the  North  Sea  as  &t  south  as  a  line  between  Lincolnshire  and  the  north  coast  of 
Holland,  the  streams  turn  t^i  half  tide ;  that  is,  in  the  natural  manner  of  an 
advancing  wave.  Between  Portland  and  Lincolnshire,  the  streams  approach 
more  nearly  in  their  character  to  those  of  the  Irish  Sea.  They  are  running 
towards  the  Strait  of  Dover,  while  the  water  is  rising  at  Dover ;  and  in  tha 
opposite  direction,  while  it  is  fisdling  at  that  place.  They  are  meeting,  therefore, 
during  high  water,  and  separating  during  low  water,  near  the  Strait  of  Dover. 

But  now  comes  a  remarkable  distinction  between  the  Channel  tides  and  the 
Irish  Sea  tide?.  In  the  Irish  Sea,  to  the  west  of  the  Isle  of  Man,  there  is  con- 
stantly still  water ;  a  rise  and  fall  without  any  current.  In  the  case  of  the  Strait 
of  Dover,  the  place  of  the  meeting  of  the  currents  is  not  fixed  ;  but  at  one  time  of 
tide  it  is  in  one  place,  at  another  time  in  another  place,  while  at  the  place  where  an 
hour  after  low  water  was  still  water,  at  three  hours*  flood  is  in  a  rapid  stream. 

Thus,  at  the  beginning  of  flood  the  streams  meet  between  Beachy  Head  and 
Dieppe.  As  the  tide  rises,  the  easterly  current  advances,  and  the  westerly  recedes, 
till  at  a  little  before  high  water  the  place  of  still  water  is  between  Dover  and  Cape 
Gris-nez.  After  high  water,  the  stream  between  Beachy  Head  and  Cape  Gris-nez 
continues  to  run  to  the  eastward,  and  the  separation  takes  place  at  Beachy  Head. 
Then  gfadually  the  current  slackens  off  Beachy  Head,  and  turns  to  the  westward, 
BO  that  the  ^ace  of  separation  travels  eastward  as  the  place  of  meeting  had  done, 
till  at  low  water  there  is  still  water  a  little  eastward  of  the  Strait  of  Dover.  In 
mid-cham^  the  line  of  separation  is  nearly  where  the  line  of  meeting  was  at  high 
water,  but  the  streams  near  shore  have  already  begun  to  run  for  the  flood  tide. 
The  space  over  which  the  points  of  meeting  and  separation  thus  move,  has  been 
called  by  AouiRAii  Bebohbt,  who  flrst  described  them,  ^*  the  intermediate  tide." 
This  is  important  to  notice,  as  it  produces  an  apparent  '*  tide  and  half  tide," 
though  the  wave  is  in  reality  stationary. 

The  peculiar  effect  of  the  junction  of  the  streams  of  the  progressive  and 
tftationwry  wavei,  which  occurs  near  the  nodes  deserves  notice ;  in  these  places 
ihete  is  a  meeting  or  sepAmtiett  of  two  streams,  whioh  do  not  coincide  in  the 
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tiines  of  their  changes  ;  and  if  they  Taiy  a  little  in  direction,  they  will  prodnco 
what  is  called  a  revolving  current.  If  a  stream  running  north  encounters  one  of 
equal  force  running  west,  the  two  will  combine  into  one  stream  running  north- 
west. But  if  the  northerly  stream  becomes  more  strong,  while  the  westerly  one 
becomes  more  weak,  the  combined  streams  will  tend  more  and  more  to  the  north, 
till  when  the  westerly  stream  has  entirely  ceased  there  remains  nothing  but  a  due 
north  stream.  Now  the  water  which  formerly  was  running  west  turns  and  com- 
mences to* run  east.  The  combined  resultant  stream  will,  therefore,  tend  to  the 
eastward  a  little,  and  as  the  northerly  stream  slackens  and  the  easterly  stream 
strengthens,  the  two  will  ultimately  result  in  a  due  east  stream.  In  this  manner 
the  direction  of  the  resultant  stream  has  made  half  a  circle  during  tiie  time  that 
one  stream  has  been  running  north.  During  the  other  half  of  the  tide,  while  the 
water  is  returning,  the  resultant  stream  will  make  the  other  half  of  the  circle,  and 
thus  the  whole  will  be  completed  in  the  twelve  hours  of  the  tide. 

There  are  such  revolving  currents  in  all  the  cases  where  the  progressive  ocean 
wave  changes  to  the  stationary  channel  wave.  The  revolving  current  for  the  Irish 
Sea  is  ofif  the  coast  of  Pembrokeshire  ;  there  is  one  to  the  westward  of  the  Island 
of  Alderaey,  in  the  English  Channel ;  another  abreast  of  the  mouth  of  the  Humber 
in  the  North  Sea.  In  these  places  the  current  never  slackens,  but  is  continuallj 
changing  its  direction.  These  points  are  all  rather  nearer  the  open  sea  than  the 
nodes  of  the  wave,  but  they  are  all  equally  a  distinguishing  feature  of  the  change 
from  one  kind  of  tide  to  the  other. 

There  is  one  point  connected  with  the  meeting  of  the  two  tides  near  the  Strait 
of  Dover,  which  should  be  remarked  uj^on,  namely,  that  the  two  waves  are  not 
due  to  the  same  passage  of  the  moon,  but  th/^  one  which  has-  passed  round  Scotland 
is  twelve  hours  later  than  the  other.  The  effect  of  this  is,  that  in  that  part  where 
the  actual  rise  and  &11  are  compounded  of  two  tides,  there  is  no  diurnal  inequality, 
the  higher  tide  being  in  all  cases  equalized  by  meeting  the  lower  one.  Thus, 
while  the  diurnal  iAequality  makes  at  Liverpool  a  difference  of  two  feet  in  the 
height  of  morning  and  evening  tides,  at  London  and  Dover  there  is  no  diomal 
inequality.  It  is  curious  that  the  Thames,  which  from  its  familarity  to  most  navi- 
gators has  been  taken  as  the  standard  with  which  the  tides  in  all  parts  of  the 
world  have  been  compared,  is  a  remarkable  exceptional  case  in  this  particular. 

The  phenomena  presented  by  the  tides  near  the  nodes  are  very  curious,  and 
have  not,  so  &r  as  we  are  aware,  been  yet  fuUy  explained.  The  double  tide  ai 
Courtown  is  probably  due  to  the  nodes  of  the  solar  and  lunar  wave  being  in 
rather  different  positions  ;  but  we  are  not  aware  how  fax  this  explanation  will  hold 
good  for  the  regular  double  tides  of  Swanage  Bay,  and  the  occasional  ones  of 
Yarmouth. 

There  are  two  other  ways  in  which  a  double  tide  may  be  produced.  First, 
where  the  place  is  approached  by  two  channels  of  different  Icngiji  and  by  each  €Kf 
which  the  wave  can  arrive.  .  One  wave  comes  in,  reaches  its  height,  and  begins  to 
Mi  before  the  other  arrives.  This  is  probably  the  cause  of  the  double  tide  in 
Southampton  Water,  a  wave  being  transmitted  on  either  side  the  Isle  of  Wigbl. 
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Oceasio&ally  also  there  ocear  doable  tides  in  the  Thames,  which  may  perhaps  be  dae 
to  the  same  caase,  when  the  Channel  and  North  Sea  tides  are  unequally  affected 
by  some  local  disturbance,  so  as  to  prevent  their  meeting  in  the  ordinary  place. 

A  second  cause  is  this  :  it  has  been  found  that  when  a  wave  of  the  first  order 
travels  a  certain  distance  over  a  shallow  bottom,  its  summit  becomes  depressed, 
until  at  last  it  forms  a  hoUow  between  two  summits.  This  effect  may  often  be 
witnessed  in  the  case  of  breakers  upon  a  flat  shore,  where  one  swell  of  the  ocean 
will  be  divided  into  two  or  more  waves  before  falling  upon  the  beach.  A  wind 
wave  upon  approaching  the  shore  assumes  many  of  the  features  of  the  wave  of 
the  first  order ;  this  among  others. 

It  remains  to  be  noticed  that  the  directioo  of  strong  winds,  as  well  as  the  varying 
pressure  of  the  atmosphere,  considerably  affect  both  the  times  and  the  heights  of 
high  water.  Thus  in  the  North  Sea  a  strong  N.N.W.  gale  and  a  low  barometer 
raise  the  surface  2  or  8  feet  higher,  and  cause  the  tide  to  flow  all  along  the  coast 
from  the  Pentland  Firth  to  London  half  an  hour  longer  than  the  times  and  heights 
predicted  in  the  Tables.  Easterly,  S.E.  and  S.W.  winds  produce  opposite  effects, 
which  will  be  felt  as  fiu*  down  the  Channel  as  Dungeness.  On  the  contrary,  at  the 
entrance  of  the  Channel,  at  Plymouth,  and  as  far  up  as  Portland,  south-westerly 
winds,  with  a  low  barometer,  raise  the  surface  of  the  water ;  and  north-easterly 
winds,  and  a  high  barometer,  always  lower  it. 

The  winds  affect  also  the  locality  of  the  meeting  of  the  North  Sea  and  Channel 
Tides ;  during  moderate  breezes  this  takes  place  somewhere  between  the  North 
Foreland  and  the  north  end  of  the  Goodwin  Sands,  to  the  southward  ;  and  between 
the  Kentish  Knock  and  the  Galloper,  to  the  northward  ;  but  both  these  places  of 
meeting  are  liable  to  be  removed  further  south  or  north  by  strong  northerly  or 
south-westerly  winds. 

On  thm  Tidal  <;iixr«iits  on  tlia  WMt  Coast  of  Scotland* : — The  tidal  currents  on 
that  part  of  the  west  coast  of  Scotland  which  is  comprised  between  the  Mull 
of  Cantyre  and  the  island  of  Mull  run  in  general  with  great  velocity.  Their 
velocity,  direction,  and  the  time  of  their  change,  or  of  slack  water,  are  therefore 
matters  of  great  importance  to  navigators.  On  the  other  hand,  the  rise  and  fall 
of  the  tide  is  so  small,  and  the  depth  of  water  in  the  channels  and  the  harbours 
80  considerable,  that  the  times  of  high  and  low  water  are  of  comparatively  small 
importance. 

While  the  laws  of  the  currents  are  thus  gf  more  importance  than  the  laws  of 
the  rise  and  fall  of  the  tide,  they  are  also  much  more  simple.  The  times  of  high 
and  low  water  are  very  different  at  different  parts  of  the  coast,  while  the  timea 
of  slack  water  are  nearly  the  same  throughout  the  whole  region  in  question.  In 
a  great  part  of  this  region  the  current,  which  sets  for  six  hours  in  one  direction, 
has  no  distinct  title  to  be  considered  either  a  flood  tide  or  an  ebb  tide.     The 

*  Paper  read  before  the  Boyal  Society  and  publiahed  in  the  Proceedings. — By  Abchibat  n 
Smith,  M.A.,  F.B.S. 

Q  2 
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QonsequoDoe  is,  that  to  describe  the  laws  of  the  currents  by  reference  to  the  tiioe 
of  high  and  low  water,  introduces  great  and  unnecessary  complexity.  The 
applicaticm  to  the  currents  of  the  method  first  applied  by  Admiral  Beechey  to  the 
tidal  stream  of  the  English  Channel  and  German  Ocean  (Phil.  Trans.  1851, 
p.  703)  introduces  at  once  order  and' simplicity,  and  makes  that  intelligible  which 
before  was  only  a  confused  maze. 

In  the  following  paper  an  attempt  is  made,  from  the  materials  to  be  found  in 
ttie  charts  of  the  Admiralty  Surrey  of  the  West  coast  of  Scotland,  now  nearly 
completed,  to  obtain  a  first  approzimatiott  to  a  tidal  chart  of  the  west  coast  of 
Scotland.  For  this  purpose  I  have,  with  the  kind  assistance  of  Commander 
Evans,  F.KS.>  the  first  Naval  Assistant  to  the  Hydrographer  of  the  Navy, 
deduced  from  the  charts  all  the  information  to  be  there  Ibond  as  to  the  directioa 
and  times  ai  change  of  the  tidal  streams,  ae  wellas  the  times  of  high  and  low  water. 

In  the  seas  now  under  discussion,  the  stream  at  any  point  g'enerally  flows  for 
six  hours  in  one  direction  and  for  six  hours  in  the  opposite  direction. 

The  time  ai  high  and  low  water  in  the  regi(»i  which  we  are  considering  mxf 
be  thus  described.  Near  the  two  extremities,  via.  the  Giant's  Causeway  and  ih» 
island  of  Eysdill,  the  time  of  high  water  at  full  and  change  is  neariy  V  i  Greenwich 
time,  being  very  nearly  that  due  to  the  great  Atlantic  tidal  wave  propagated  fix>ii» 
S.W.  to  N.E.,  and  the  same  is  very  nearly  the  hour  of  high  water  on  the  chaiii 
of  islands  of  which  Isla,  Jura  and  Searba  are  the  chief.  But  along  the  coast  of 
the  main  land  of  Ireland  and  Scotland  the  case  is  very  different.  Between  these 
two  countries  is  the  great  opening  into  the  Liverpool  basin,  in  which  it  is  hif^ 
water  about  XI.  The  change  in  the  time  pf  high  water  takes  i^ace  by  the 
following  gradations : — At  Giant's  Causeway  it  is  high  water  about  YI.,  at 
Ballycastle  YII.,  Torpoint  X.,  Mull  of  Cantyre  XI.,  Gigha  U.,  Loch  EiUispoint 
IV.,  Eysdill  and  Searba  Y.,  Jura  and  Islay  Y^.  But  while  the  hour  of  high 
water  varies,  the  stream  through  nearly  the  whole  of  the  region  runs  firom  X.  to 
lY.  in  one  direction,  and  firom  lY.  to  X.  in  the  other. 

Between  the  Mull  of  Cantyre  and  the  N.E.  coast  of  Ireland,  the  X.  to  lY. 
stream  runs  to  the  north. 

The  most  westerly  part  turns  to  the  west,  and  runs  through  the  Sound  of 
Bathlin  along  the  north  coast  of  Ireland ;  the  central  part  flows  to  the  N.W.  past 
the  Khynns  of  Islay ;  the  easterly  part,  which  has  flowed  partly  through  the 
Sound  of  Sanda,  turns  sharply  round  the  Mull  of  Cantyre,  and  flows  to  the 
northward,  pouring  with  great  velocity  through  the  narrow  openings  in  the  chain 
of  islands,  viz.,  the  Sound  of  Islay  between  Islay  and  Jura,  the  Gulf  of  Corry- 
vreckan  between  Jura  and  Searba,  the  little  Coriyvreokan  'between  Searba  and 
Lunga,  the  Slate  Isles  and  the  Cuan  Sound ;  of  these  the  little  Corryvreckan  ia 
quite  impassable ;  and  Corryvreckan  and  the  Cuan  Sound  are  seldom  atlempted 
except  near  skok  water. 

These  chanhels  open  into  the  basin  which  lies  between  Jura  and  lona — a 
comparatively  tideless  sea,  owing  apparantly  to  the  circumstance  of  the  ocean 
tide  fi-om  the  outside  of  Islay  rising  to  nearly  the  same  height  as  that  which  pours 
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through  the  openings,  so  that  the  tidal  stream  would  he  little  altered  by  building 
a  dam  from  Islay  to  the  Boss  of  Mull. 

The  question  may  now  be  asked,  Is  the  great  X.  to  IV.  stream  which  had  jusi 
been  described  a  flood  or  an  ebb  tide  ?  So  far  as  regards  the  Mull  of  Cantyre, 
Fairheady  and  all  that  lies  to  the  south  or  east,  it  is  a  true  ebb  tide.  So  far  as 
regards  Jura,  Searba,  and  the  coast  to  the  north  and  east,  it  is  a  true  flood  tide  ; 
but  as  regards  a  great  part  of  the  region  in  question,  it  cannot  be  called  either  a 
flood  or  an  ebb  tide,  and  much  confusion  is  occasioned  in  the  Charts  by  attempting 
80  to  distinguish  it. 

At  the  south  end  of  Gigha  in  the  Admiralty  charts  an  arrow  is  laid  down, 
indicating  that  the  flood  tide  runs  to  the  northward  ;  and  a  few  n^es  south  of 
this,  another  arrow  is  laid  down,  indicating  that  the  flood  tide  runs  to  the  south- 
wards From  these  arrows  we  might  expect  to  find  at  this  place  a  meeting  of  the 
tide  and  a  sudden  change  in  the  direction  of  the  flood  stream.  But  the  stream 
which  is  indicated  by  these  arrows  is  nothing  more  than  the  great  X.  to  lY. 
northerly  current  which  we  have  described.  The  spot  which  is  treated  as  a 
meeting  of  the  tides,  is  merely  that  at  which  it  is  high  water  at  I.  North  of  this, 
for  more  than  three  hours  of  the  X.  to  IV.  stream,  the  tide  is  rising,  and  it  is 
indicated  as  a  flood  tide«  South  of  this  for  more  than  three  hours  the  tide  is 
falling,  and  it  is  indicated  as  an  ebb  tide. 

On  the  south  and  west  coast  of  Islay  the  confusion  is  greater.  In  some  of  the 
charts,  the  incoming  stream  is  marked  as  the  flood,  in  others,  and  perhaps  with 
better  reason,  the  outgoing  tide.     It  is  in  truth  neither  the  one  nor  the  other. 

The  extreme  complication  which  arises  from  describing  the  time  of  change  of 
the  stream  by  reference  to  the  time  of  high  and  low  water  will  now  appear ;  thus 
we  should  have  to  say  that  in  the  Sound  of  Sanda,  the  ebb  stream  begins  two 
hours  before  high  water  ;  at  the  Mull  of  Cantyre,  one  hour  before  high  water  ;  a 
little  north  of  this  again  two  hours  before  high  water.  At  the  south  of  Gigha  we 
might  say  indifferently,  that  the  flood  tide  runs  to  the  south  and  begins  three 
hours  before  low  water,  or  that  it  runs  to  the  noiih  and  begins  three  hours  after 
low  water  ;  in  the  Sounds  of  Islay  and  the  Gulf  of  Corryvreckan  that  it  begins  an 
hour  before  low  water ;  and  in  describing  the  streams  along  the  north  coast  of 
Ireland,  we  have  even  greater  complication. 

The  direction  of  the  tidal  streams  on  the  rest  of  the  west  coast  of  Scotland  is 
easily  described.  The  X.  to  IV.  stream,  through  the  course  which  I  have 
described,  becomes  an  XI.  to  V.  stream  at  the  outside  of  Islay,  an  dthrough  the 
Bound  of  lona.  The  stream  which  sets  to  the  northward  up  the  Sound  of  Jura 
fills  the  Linnhe  Loch,  and  causes  high  water  at  the  south  end  of  the  Sound  of 
Mull  at  half-past  V.,  whilst  the  high  water  caused  by  the  ocean  tide  at  the  north 
end  of  the  Sound  of  Mull  is  an  hour  later ;  the  consequence,  as  may  easily  be 
0een,  is  that  ne<u:ly  the  whole  flood  tide  through  the  Sound  of  Mull  runs  to  the 
northward,  and  the  nearly  whole  ebb  tide  runs  to  the  southward. 

The  tides  round  the  island  of  Skye  are  comparatively  simple.  The  V.  to  ^" 
tide  from  the  outside  of  Mull  is  gradually  retarded  to  a  VI.  to  XII.  stream  ' 
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outside  of  Skye,  and  then  as  it  ronnds  the  north  end  of  Skye,  it  is  met  by  the 
tidal  stream  which  has  rounded  the  north  end  of  the  island  of  Lewis,  and  bends 
round  into  the  inner  Soun'H  of  Skye,  where  it  becomes  a  YII.  to  I.  tide ;  the 
course  of  both  streams  being  nearly  the  same  as  if  there  were  an  embankment 
from  Loch  Shell  in  the  island  of  Lewis  to  Bu  Bea  on  the  coast  of  Boss-shire. 
At  the  same  time,  another  branch  of  the  tide  which  has  rounded  the  point  of 
Ardnamurchan  flows  through  the  Sound  of  Skye  as  a  XII.  to  YI.  tide,  and  being 
an  hour  earlier  than  the  tide  which  has  rounded  the  north  end  of  Skye,  it  pours 
with  great  velocity  through  Eyle  Bea,  but  only  to  fill  Loch  Alsh  and  LochDuich ; 
the  retardation  which  it  meets  with  in  so  doing,  making  the  rise  inside  of  the 
narrows  at  Eyle  Akin  so  nearly  contemporaneous  with  the  rise  outside,  that  there 
is  little  stream  through  that  narrow  opening ;  the  flood  stream,  as  I  am  informed, 
sometimes  flowing  in  one  direction  and  sometimes  in  the  other,  according  to  the 
prevailing  winds. 

There  are  many  more  minute  details  in  these  streams  which  have  features  of 
great  interest.  I  have  not,  however,  ventured  in  the  present  imperfect  state  of 
the  data  which  we  possess  to  enter  upon  these.  I  venture,  however,  to  express 
a  hope  that  before  the  survey  is  completed,  the  data  may  be  obtained  for  showing, 
and  that  the  charts  may  show,  the  direction  and  rate  of  the  stream  at  every  place 
and  at  any  time. 

[The  times  here  spoken  of  are  those  at  F.  and  C,  and  they  will  consequently 
vary  day  by  day  in  each  locality,  between  the  time  of  F.  and  C,  but  the  direction 
of  the  stream  will  not  vary,  and  hence  Mr.  A.  Smith  recommends  the  projection 
of  a  few  symbols  on  the  chart  for  the  information  of  mariners  navigating  the 
seas  indicated ;  thus, — 


XII  XT  VI 


shows  a  stream  flowing  from  XII.  o'clock  to  YI., — 6  houi*s  towards  the  east ;  and 
from  VI.  to  XII., — 6  hours  towards  the  west. 

The  same  symbol  is  adapted  to  the  case  of  a  stveam  flowing  longer  in  one 
direction  than  in  the  other.  Thus  in  the  Sound  of  Sanda  the  stream  at  full  and 
change  may  l^e  indicated  by 


showing  that  it  flows  seven  hours  towards  the  west  and  five  hours  to  the  east.] 


The  foUowing  Table  gives  the  Time  of  EEioh  Water  on  Full  and  CHAvas 
days  at  all  principal  Ports  and  Harbours  of  the  North  Atlantic,  with  the  Bus 
of  the  Tide  at  Springs  and  Neaps, 


TIDES  OF  THE  NORTH  ATLANTIC. 


231 


r    "  ■" 

High 

Rise. 

High 

BiSE. 

Place, 

Water 
Full  and 

Plaob. 

Water 

Full  and 

1 

Change. 

Spg 

Nps 

Change. 

Spg.  Nps. 

H.  u. 

ft. 

ft. 

H.   Mv 

ft. 

ft. 

Abaco,  Bahamas     .    .     . 

8    0 

3 

'  Athline,  Loch  Seaforth    . 

6  16 

15 

10 

Abbey  Head,  England 

11  10 

23 

17i 

,  Augustine  St.,  U.S.     .    . 

8  32 

5 

4 

Aberdeen,  Scotland 

1     0 

12 

10 

Axim.  Afnca.  W,  Coast  . 

4  80 

4 

Aberdovey,  Wales  .    , 

8    0 

15 

Ayr,  ScotUnd    .... 

11  50 

81 

7i 

Abervrach,  Prance  .     . 

4  14 

22 

16 

Point  of.  Isle  of  Man 

11    7 

20? 

16? 

Aberystwyth,  Wales    , 

7  31 

13  i'  10  |S  Balbriggan,  Ireland     .     . 

10  40 

11 

Achillbeg,  Ireland  .     . 

5  14 

lOj 

8  1   Bald  Heatl,  United  States 

7  26 

5 

4i 

Agadir,    or    Santa    Cruz 

1  Ballinacourty.  Dungarvan, 

Africa. 

12  45 

9 

1      Ireland. 

6  12 

m 

n 

Aggerminde,  Jntland  .     . 

4    9 

2 

Ballinskellig  Bay,  Ireland 

8  40 

12 

7i 

Agnes,  St.,  Scilly  Isles    . 

4  80 

16 

12 

,  Ballycastle  Bay,  Ireland  . 

6    8 

4 

Aix,  lie  d',Oharente  B., 

Ballycotton,  Ireland    .    . 

4  54 

12 

9i 

Franco. 

3  20 

17  :  12 ij-  Ballycroyane,EenniareB., 

Aldborough,  England  .     . 

10  45 

8?|  6i? 

j       Ireland. 

8  42 

lOi 

71 

Aldemey,  English  Channel 

6  46 

17     12i 

I  Ballynakill  Bay,  Ireland, 

Algeciras,  Spain      .     .     . 

1  49 

4       2.i 

j      W.  Coast. 

4  40 

m 

9i 

Alloa,    Firth    of     Forth, 

1 

!  Ballyness  (Bar),  Ireland  . 

6  22 

114     8i 

Scotland. 

3  18 

174!  16 

Ballyeadare            (Quay), 

6  19 

7 

Ireland. 

6    0 

8f     6i 

Ameland  Gat.  Netherlands 

9    0 

7 

1  Ballyshannon  (Bar)     .     . 

5  18 

Hi     84 

HoUnm  Bd.,  Ne- 

! Ballyweel,  Ireland  .     .     . 

6  23 

124     8 

therlands. 

11  30 

7 

Balta,  Scotland  .... 

9  45 

6 

^ 

Amet  Sound,  Nova  Scotia 

10  80 

8 

5 

,  Baltimore,  Ireland  .     .     . 

4  28 

m 

Qk 

Almwoh,  Wales .     .     .     . 

le  30 

18? 

13? 

United  States 

18  59 

li 

li 

Anegada,  Virgin  Islands  . 

9    0 

li 

-  Banana  Ids.,  Africa,  W.C. 

8  15 

9 

Angra,  Azores    .... 

12  32 

44 

Banff,  Scotland  .... 

0  28 

lOi 

8 

Annan  Foot,  England 

11  66 

20 

14 

Bantry  Harb.,  Ireland      . 

8  47 

10 

74 

Annapolis,  Nova  Scotia    . 

11    0 

80 

Bardsey  Id.,  Wales      .     . 

7  40 

15 

United  States 

17    4 

1 

1 

Barfleur,  France     .     .     . 

8  51 

17 

m 

Anne,  St.  B.  Cape  Breton 

8  34 

6 

4| 

Barmouth,  Wales   .     .     . 

7  41 

17 

m 

Anticosti  Id.,  G.  St.  Law- 

Barnstaple, United  States 

11     0 

9 

rence,  East  Cape     .     . 

1    0 

5  '    8  1 

Barnstaple  Bar,  England 
Bridge      „ 

6  80 

19 

14 

„     Bear  Bay.    .     . 

1  10 

6 

3 

6  28 

lOi 

74 

„     West  Point   ,     . 

2    0 

6 

4 

Barquero  (entrance)  Spain 

Antigonish  Harb.,  R.  St. 

N.  Coast. 

8    0 

15 

Lawrence. 

9    0 

4 

2 

Barrow    Harbour,    New- 

Antigaa   Id.,    Caribbean 

foundland. 

7  10? 

5? 

Sea. 

2 

Bas,  lie  de,  France     .     . 

4  49 

28 

17 

Antonio,  Cape  St.  Cnba  . 

14 

Bathurst,  G.  St.  Lawrence 

8  15 

7 

4 

Antrobus  Id.,  G.  St.  Law- 

Bathy,  Netherlands     .     . 

8  15 

16 

vence. 

10  30 

5 

3 

Batiscan,  R.  St.  Lawrence 

9  48 

Si 

2 

Antwerp,  Belgium  .     ,     . 

4  26 

15 

Bayonne  (Bar),  France     . 

3  45 

12 

10 

Apalachicola  B.,  Gulf  of 

Beaohy  Head,  England    . 

11  20  1  20 

15 

Mexico. 

2 

Bear  Cape,  Prince  Edward 

i 

Appeetetat  Bay,  Gulf  St. 

Island. 

9    0  16 

3 

Lawrence. 

11  10 

Beaubdre    Id..    Gulf    St. 

1 

Applcdore,  England    ••     . 

5  28 

23 

161        Lawrence.                         | 

6  30       6 

4 

Araisli  El,  Africa,  N.  Cst. 

1  30 

9-I2I        1    Beaufort,  United  States  . 

7  26  i     3i 

2i 

Arbroath,  Scotland      .     . 

1  36 

10  32  '  21i 

m 

Arcachon,  France  .     .     . 

4  37 

llj     9i'  Beaver  Harb.,  Nova  Scotia 

7  40       6i 

44 

Areas  Bks.  G.  of  Mexico 

noon 

li|        '1  Bedeque  Harbour,  Prince 

1 

1 

ArdglasSy  Ireland   .     .    . 
Ardrishaig,  Loch  Fyne    . 

11    0 

16     12          Edward  Island    .    .     . 

10  15  1     7 

5 

11  53 

9  i    7i|i  Belfast,  Ireland .     .     .     .  , 

10  43  '     91 

8 

Ardrossan,  Scotland    .     . 

11  45 

10       8  1   Bell  Sound,  Spitsbergen  . 

8  56  ,     3^! 

Argylc,  Bay  of  Pundy .     . 

9  36 

13}   104     Belles  Amour  B.,  Labrador 

9    0       4^1    2\ 

Arichat,  Nova  Scotia  .     . 

8  10 

5  1    4      Bembridge  Pt.,  England  . 

11     0  ,  14 

lOi 

Arkhangel,  White  Sea      . 

7  28 

2i!        1 

Benin  B.,  Africa  W.  Coast 

4  30  '     7 

Arklow,  Ireland .... 

8  45 

4 

8 

Berbico,  Guayana  .     .    . 

4  30     11? 

Arundel.  England   .     .     . 

12  25 

,  Bergen,  Norway      .     .     . 
Bermudas :  Ireland  Id.     . 

1  30 

4 

-'(Bar)    .... 

Askaig  Port,  Islay  .     .     . 

11  35 

7  14 

4 

4  58 

6i     4  i*  BerQera,LochBo.ag,LowiBl. 

1         1, 

6  11      11 

! 

8 
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BiBmeray,    I.    of   Harris. 

Bradore  Bay,  Labrador    . 

8  45 

4 

2 

Scotland. 

6  11 

13 

n 

Braha    Harbour,    New- 

BerBimifl R.,  Gnlf  St.  Law- 

foundland. 

7    0? 

2-3? 

rence. 

2    0 

12 

7 

Brandy  Pot«,   River    St. 

Berwick,  Scotland  .     .     . 

2  18     15  :  Hi 

Lawrence. 

3    0 

17  ,  10 

Betcheween  Harb.,  G.  St. 

1 

Brass  River,  Africa      .     . 

4    0 

6 

1 

Isawrenoe. 

11  32       5,3 

Bray  Head,  Ireland     .     . 

10  46 

12 

911 

Bic  Id.,  G.  St.  Lawrence 

2  15 

14  i    8i 

Br^hat,  France       .     .     . 
Brest,  France     .... 

6  51 

31 

834 

Bideford,  England       .    . 

6    7 

16,        1 

3  47 

19  ;  13f| 

Bijouga    Islands,    Areas 

Bridgeport,  United  States 

11  11 

8 

6i 

Channel,  Afiica,  W.  Cst. 

10  10  ;  12 

9 

Bridgewater  (Bar),   Eng- 

 Bissao, 

1 

1 

land. 

6  60 

36 

204 

Africa,  W.  Coast. 

11     0       8 

Bridlington,  England 
Bridport,  England       .     . 

4  39 
6    5 

16 

lU 

12 
71 

1         1 

Channel,Africa,W.CBt. 

10    0      11  , 

Brielle,  Netherlands    .     . 

3    0 

5;      1 

Bilbao  (Bar),  Spain     .     . 
(Town),    „       .     . 

8     0  ,  13 

Brighton,  EQgland      .     . 

11  15 

191 

16 

3  20       9 

Bristol  (King  Road),  Eng- 

Binnic, France  .... 

6    3     30 

22} 

land. 

6  66 

44 

33 

Bird  Island  Light,  United 

1 

Broadhaven  Har.,  Ireland 

6    0 

104 

74 

States. 

7  69  ;    64 

4i 

Broom  Loch  (Ullapool)    . 

6  40 

H*!  1041 

Blaavand  Point,  Jutland  . 

1  44  1    5 

Broughty  Ferry,  ScotUnd 

2  22 

H4 

11 

Black  Ball  Harb.,  Ireland 

3  40       9i     1\ 

Brouwershaven,  Nether- 

  Bock  Lt.,  Bay  of 

lands. 

2  16 

10 

8 

Fundy. 

11  86     37i   29 

Brunsbuttel,  Germany     . 

1  58 

9 

Blacksod  Bay,  Ireland     . 

6  38  ,  lOfi     7i 

Buctouche  River,  Gulf  St. 

Blakeney,  England      .    . 

!     9 

Lawrence. 

3  30? 

4? 

24? 

(BarJ  „       .    . 

Blankenberg,  Belgiam 

6  80 

15 

Budehaven,  England  .     . 
Bulama    Island    (Areas 

6  34 

23 

17 

12  48 

13 

11 

Blanco  Cape,  Africa,  W. 

Channel),  Africa,  W.  Cst. 

10  10 

14 

11 

Coast. 

11  46 

6 

Bull  Id.,  Newfoundland  . 

7  22 

Si 

2 

Blewfields,  Mosquito  Cst. 

1  60 

2 

BuUs  Island  Bay,  United 

Block  Id.,  United  States  . 

7  36 

H 

2} 

States. 

7  16 

6}     44 

Bluff  Cay,  Bahamas 
Blyth,  England      .     .     . 

•    7    0 

4i 

Buncranna,  Ireland     .     . 

6  40 

16 

3  15 

15 

11 

Burntisland,     Firth    of 

B.,    Southwold, 

Forth,  Scotland. 

2  24 

164 

1  « 

England. 

10  20 

6i 

4i 

Burnt  Isles,  Eyles  of  Bute, 

Bodkin     Light,     United 

Scotland. 

11  60 

10 

8 

States. 

18    8 

li 

1 

Burrard    Inlet,    Gulf   of 

Bojador  Cape,  Africa  .     . 

12    0 

8? 

Georgia. 

6    0 

16 

Bolt  Head,  England    .     . 

6  45 

15? 

11? 

Burry,  Port,  Wales     .     . 

6    1 

264 

184 

Bonaoca  Id.,  Bay  of  Hon- 

1 

Busuanga,  Burias  Island 

12  30 

6 

duras. 

9    0  i     li 

Button  Islands,  Hudson 

Bonanza,  Spain.    .     .     . 

2    0 

12i 

8 

Strait. 

6  50 

Bonne  Esperance  Harb., 

Cacheo  River,  Africa  W. 

Gulf  of  St.  Lawrence. 

9  15 

5 

2i 

Coast. 

7  46 

8 

Bonny  B.  Africa,  W.  Cst. 

5    0 

9 

Cadiz,  Spain      .... 

1  46 

94 

Bordeaux,  France  .     .     . 

6  50 

14 

12f 

1  Caen,  France 

10  67 

Borkum  (Road),  Germany 
Boscastle,  England      .     . 

10  30 

8-10 

1  Caermarthen  (Bar),  Wales 

6  10 

26 

194 

5  15 

25 

17i 

'  Caernarvon,  Wales      .     . 

9  33 

13f 

104 

Boston  (Sluice),  England 

7    0 

12 

Calais,  France    .... 

11  49 

194 

164 

Deep  (Clay  Hole), 

Caldy    Island,    Bristol 

England. 

21i 

Channel 

6    0 

24? 

16? 

Hob  Hole,    Eng- 

Calebar R.,  Africa,  W.  Cst. 

6    0 

9 

land. 

17 

Caledonia  Harbour,  New 

(Charleston  Yard) 

Granada. 

11  40 

I4l    1 

United  States. 

11  27 

Hi 

10 

Calf  Sound,  Isle  of  Man  . 

11  17 

164   13 

T.'^Ul.    TTm*fo/1  flfjitAa 

11  12 

11 

9i 

Cal8hot(Ca8tiePt.),  Eng- 

■            jjigQb,  uuiireQ  DiraieB 
Boucaut,  France     .     .     . 

3  39 

81 

6 

land. 

11  30 

13 

94 

Boughton  Harb.,  France 

CameroonR.,Afiica,W.  Cst 

4    0? 

6 

Edward  Island. 

8  40 

6 

21 

CampbcU  Town,  Gulf  St. 

Boulogne,  France  .     .    . 

11  25 

25 

19i 

Lawrence. 

4    0 

10 
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Oampbellton,  Scotland 

Campeche,  Tncatan    .     . 

Campobello,  B.  of  Fandy 

Cancale,  France      .     .     .  i 

Canso  Gut,  (Plaistow  Cove) , 
NoTa  Scotia   .... 

Har.,  C.  Breton  Id., 

Cantin  Cape,  Africa     .     . 

Cape  Coast  Castle,  AMca, 
W.  Coast 

Cape  May  Landing,  U.S. 

Caraqnette  Harbour,  Gulf 
of  St.  Lawrence  .     .     . 

Cardiff,  Wales    .... 

Cardigan,  Wales     .    .     . 

Bay,  Prince  Ed- 
ward Island    .... 

Caribou   Harbour,  Nova- 
Scotia  

Caronge,    River,    R.    St. 
Lawrence 

Carleton  Point,    GuV  of 
St.  Lawrence  .... 

Carlingford  (Bar),  Ireland 

Carlisle  Port,  England     . 

Canigaholt,  Ireluid    .     . 

Carsaig,  Stotland   .    .     . 

Cartagena,  New  Granada 

Carteret,  France     .     .     . 

Casoumpeque  Har.,  Prince 
Edward  Island    .     .     . 

Cashla  Bay,  Ireland    .     . 

Casqnets,  English  Channel 

Castleton,  Hudson,  R.,U.S. 

Castletown,    Bearhaven, 
Ireland 

Isle  of  Man   . 

Castletownsend,  Ireland  , 

Castors    Harbour,    New- 
foundland   

Catalina  Harbour,    New- 
foundland      .    '.     .     . 

Cattawade  Bridge,   Stour 
River,  England   .     .     . 

Catoche  Cape,  Yucatan 

Cawee  IslsAds,  Gulf  St. 
Lawrence  

Cay  West,  United  States . 

Cay  N.W.  Channel,  U.S. 

Cayenne,  Guayana       .     . 

Cayeux,  France .... 

Cedar  Cars,  United  States 

Cedeira,  Spain,  N.  Coast 

Ceuta,  AMca,  N.  Coast    . 

Chacuarama  B.,  Trinidad 

Chacachacara  Id.,  Trinidad, 
Caribbean  Sea    .     .     . 

Champlam  R.,   St.  Law- 
rence  

Charles  Cape,  U.S.      .    . 

CharUston,  United  States 


H.    M. 

11  45 
1  45 

11  19 
6  20 


ft. 
6 


I  ft.  i 

i     ®*i 

I     2il 

21  i  18J 
37  I  27 


9  10  I 

7  48  I 

10    0  i 

4  30 
d  19 


4J 

10 

6 
6 


2  40  I     6 

6  59  '  38 

7  1     12 


8  40 

10    0 

7  15 

3  0 

10  40 
12  10 

4  44 

5  28 

11  0 

6  25 

5  40 
4  33 

6  46 
4  29 

4  14 

11  10 

4  21 


5 

6 

16 

6 
17 
20 
14 
10 

li 
31 

3 
16 
15i 

3 

9i 
20 
lOf 


10  50  ,  5? 

7    0  6 

1     8  j  44 

9  30  I  1 

1  50  9 

9  22  '  U 


9  10 

3  45 

11    5 

13  15 

3  0 
2    6 

4  20 

8  30 

9  45 
7  45 
7  26 


li 

6 
27i 

3i 
15 

3i 

4 

4 

8 
5 
6 


3 


29 
9 

3i 

4 

11 

4 
13 
14 
104 

7i 

1 
22i 

2 
12 

2i 

7i 
16 
8 


5 
1 
li 

21 
li 

2i 
2i 


Charlottetowu,  Prince  Ed- 
ward Island  .... 

Charlowka,  R.,  Lapland  . 

Chateau  Bay,  Labrador    . 

Chatham,  England      .     . 

Chatte  Cape,  United  States 

Chausey,  Isles  de,  France 

Chepstew,  England     .     . 

Cherbourg,  France       .     . 

Chesilton,  England     .     . 

Chester.  Englaiid  .     .    . 

Chester  River  (Rockhall 
Creek),  United  States  . 

Chetican,  C.  Breton  Id.  . 

Chichester,  England    .     . 

Chignecto  C,  B.,  of  Fundy 

Chipiona,  Spain      .     .     . 

Christchurch,  England    . 

ChristianstflBd,  Santa  Cm» 
Chutes  Cove,  Bay  of  Fundy 
Clam  Point,  Bay  of  Fundy 
Clare  Island,  Ireland  . 
Clarence   Harbour,  Long 

Island,  Bahamas 
Clarke  Har.,  B.,  of  Fundy 
Clear  Cape,  Ireland 
Clearwater  Point,  Gulf  St. 

Lawrence  .... 
Cley,  England,  N.E.  Cst. 
Clifden  Bay,  Ireland,  W. 

Coast 

Clinch  Fort,  Femandina, 

United  States  .  . 
Clonokilty  Bay,  Ireland 
Coacoacho  Bay,   Gulf  of 

St.  Lawrence  .  .  . 
Cocagne  River,  Gulf  of  St. 

Lawrence  .... 
Cockenzie,  Firth  of  Forth, 

Scotland    .... 
Cod  Cape,  United  States 
Codroy  Island,  Newfound- 
land  

Cold  Spring  Inlet,  United 

States 

Coleraine,  Ireland  .     . 
Colne  Point,  Colne  River, 

England  .... 
Colombilla    Cay,    Pearl 

Cays,  Caribbean  Sea 
Componee  R.  Africa,  W.C. 
Concameau,  France  . 
Conil,  Spain  .... 
Conquet  Road,  France 
Cook  Har.,  ^Newfoundland 
Coquet  Road,  England  . 
Cordouan  Lt.  bouse  France 
Corentyn  River,  Guayana 
Corisco      Bay      (Elobey 

Isles),  Ainca,  W.  Cst. . 


H.    M. 

10  45 
8  8 
7  35 
1    2 

12    0 

6  9 

7  30 
7  49 
6  13 

10  30 


9i 
12 

3i 
17i 
13 
35 
38 
17 
lOi 
26 


5  23 

8  15 
11  30 
11    0     32 

1  34  I  12i 

111  30  '}^ 


7  30 
11  15 

8  0 
4  38 

8  30 
8  40 
4    0 

11  30 


I 

82 

7 

m 

4 

9i 

9 

6 

6i 


4  30  I  13i 


7  53 

4  30 

10  30 
7  30? 

2  16 

11  30 

9  15 

7  32 

6  24 

12  0 

2  0 
10    0 

3  12 
I  18 
3  46 

7  25 
3  0 
3  87 

5  10 

6  0 


61 
11 

5 

4?, 


5i 
6i 

14 

2 

15 
13 

m 

21 

Ui 
131 

9i 


1 
14 

8 
26 
28i 
121 

7 


25 
6i 
9i 

3i 
7 

6i 


10 

6i 
8i 

3 

2? 


152!  13 
13  . 


3i 
4 

10 


Hi 
9i 
74 

15 

11 
6 
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Place. 


High 

Water 
Full  and 
Change.  Spg. 


BiBE. 


Nps. 


Place. 


High 

Water 

Fall  and 

Change. 


RiBE. 


Spg.Npg. 


Cork     (Penrose     Quay), 

Ireland 

Cqm  Ida.,  B.  of  Honduras 
Cornwall  Cape,  England  . 
Corpach    (Loch    Aber), 

Scotland 

Corran     (Loch    Aber), 

Scotland 

Loch    Linnhe, 

Scotland 

Coninna,  Spain  .  .  . 
Condree  Id.  (Prairie  Bay), 
B.,  St.  Lawrence  .  . 
Conrseulles,  France  .  . 
Oonrtmacsherry,  Ireland . 
Coverack,  England  .  . 
Cow  Head  Harboor,  New- 
foundland   

Cowes  (West),  England  . 

Cozumel,  B.  of  Honduras 

Crane  Island,   Biver  St. 
Lawrence 

Cranford  Bay,  Mulroy  Bay 
Ireland 

Crapaud,  Prince  Edward 
Island  ..%... 

Crinan,  Scotland    .    .     . 

Croc  Harbour,  Newfound- 
land       

Cromarty  Scotland      .     . 

Cromer,  England   .     .    . 

Crow  Harb.,  Nova  Scotia 

Crooked  Island,  Bahamas 

Crookhaven,  Ireland   .     . 

Cuckolds    Point,    River 
Thames,  England    .     . 

Culdaff  Bay,  Ireland,  W. 
Coast 

Culebra  or  Passage  Id., 
Caribbean  Sea     .    .     . 

Cumberland  Basin,  Bay  of 
Fundy  

Cuttyhunk,  United  States 

Cutwell    Harbour,    New- 
foundland   

Cuxhaven,  Germany   .     . 

Dahouet,  France    .    .    . 

Dalhousie  Harb.,  G.  St. 
Lawrence 

Dalkey  Island,  Ireland    . 

Danes   Island,    Spitzber- 
gen 

Dark   Harbour,    Bay   of 
Fundy  

Dartmouth,  England  .    . 

De  Boompot,  North  Sea  . 

Deal,  England  .... 

Deer  Sound,  Orkneys  .    . 

Deer   Harb.,    Newfound- 
land  


H.  u. 

4  58 
1  45 

4  85 

5  59 

5  48 

6  37 

8  0 

4  25 

9  7 
4  86 
4  85 

10  41 

rlO  45 

111  45 

8  80 

6  24 

8    8 


10    0       8 
4  49   6-8 


ft. 

121 
2 

18? 

Hi 

12 

14J 
15 

17 
20 
101 
14i 

8i 

)l2* 
14 
17 


6  80? 
11  66 

7  0 

8  0 
7    0 

4  9 

1  45 

5  58 

9  0 

11  48 
7  40 

7  0? 
1    8 

6  5 

8  10 

10  45 

0  24 

11  8 

6  16 
13  80 
11  15 
10  80 

7  49 


4? 
14 
141 
64 
24 
9J 

19? 

81 

1 
50 

2-4? 
10 
82 

9 
18 

54 

18 
14 
12 
16 
10 

84 


ft. 
10 
18 

84 


10 

81 

64 
94 


18 


6 

4r^ 


U 
11 

44 

8 

15? 
6 


281 


11 


15 

10 

8 

124 

74 

2 


Delaware    (Breakwater) 
I       United  States      .     . 

Delftzyl,  Germany 
;  Demerara  B.,  Guayana 
I  DeTonport   Dockyard, 
!       England    .... 
Dielette,  France      .     . 
Dieppe,  France  .     .     . 
Digby  Gut.,  Bay  of  Fundy 
I  Dingle,  Ireland  .     .     . 
Dives,  France    .     .     . 
Doboy  Lighthouse,   U.S, 
Dodo    Biver,    Bight    of 

Benin 

Donaghadee,  Ireland  . 
Donegal  Harbour,  Ireland 
Domock  Boad,  ScoUatid 
Douglas,  Isle  of  Man  . 
Douglas  Boad,  Bahamas 
Dover,  England .     .     . 
Downham  Beach,  OrweU, 

England     .... 
Dragons    Mouth,    Carib 

bean  Sea   .... 
Drogheda  (Bar),  Ireland 
Duart,  Isle  of  Mull 
Dublin  (Bar),  Ireland . 
Dumbarton,  Scotland . 
Dunbar,  Scotland   .     . 
Dunbeacon,  Ireland    . 
Duncansby  Ness,  Scotland 
Dnndalk,  Ireland    .     . 
Dundee  Scotland    .     . 
Dungeness,  England  . 
Dunkerque,  France     . 
Dunkerrqp,  Kenmare  B. 

Ireland      .... 
Dunmanus  Harb.,  Ireland 
Dunmore,  Island    .     . 
Dvina  (Par),  White  Sea 
Easdale  Sound,  Scotland 
East  Point,  Prince  Edward 

Island 

Eclipse  Harb.,  Labrador 
Ecrehous,  France  .     . 
Edgartown,  United  States 
Edmonstone  Id.,  Sherbro 

River,  Africa  .     .     . 
Edina,  Africa,  W.  Coast 
Egg  Id.  Lt.  United  States 

Gulf  St.  Lawrence 

Egmont  Bay,  Prince  Ed. 

Island 

Eides  Fiord,  Feroe  Ids 
Eigg  Island,  Scotland 
Elbe,  Entrance,  Germany 
Ellen  Port,  lalay  .  . 
Ellenwood  Id,B.  of  Fundy 
Emden,  Germany  .  . 
Ems  River,  (outer  buoy) 

Germany  .... 


H.  u. 

8  0 
11  15 

4  45 

5  48 

6  40 
11  6 
11  2 

3  51 

9  39 

7  83 

4  17 

11  18 

5  18 

12  0 
11  12 

8  30 

11  12 

12  27 

3  0 
11  0 

5  0 

11  12 
0  40 

2  8 

3  51 
10  14 
10  56 

2  32 
10  45 

12  8 

3  45 
3  57 

6  27 

5  25 
8  30 

6  32 
12  16 


5  50 
9  4 
2  0 

8  0 

11  0 

6  15 
13  0 

5  0 

9  47 

12  0 

10  0 


ft.  }  ft. 

44i  3 
8-10' 
9   6 

154*  111 
27  20f 

27  ,  201 

28  I  221 
101  71 
21  !  16 

7i  64 


5  ; 
114 
114 
11  1 
20| 

4  , 


94 
84 

16 
24 


18f  15 

12 

I 
4  ' 
111  9 

12  10 

13  9-11 
9 

14i'  11 

104  74 
10 

134  114 

141  114 

21|  19 

16^  131 

104'  8 
94'  74 

124  n 
84 
1012 


34 
5 
31 
24 


4 

7 
11 


2 

224 
14 


4 

91  74! 


10 

4 
94 
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Placb. 


English  Harb.,  Antigns  . 
Erebas  Bay,  Barrow  Strait 
Erme  Eiyer,  Bigbory  Bay, 

England 

Erqoi,  France  .... 
Escmnenac  Point,  GKilf  of 

St.  Lawrence  .  .  . 
Eunonth  England  .  . 
Exmna,  Bahamas  .  .  . 
Eyemouth,  Scotland  .  . 
Fair  Isle,  Sh^lands  .  . 
Fall  Harbour,  Labrador  . 
Falmouth,  England  .  . 
Fanny  Hole,  Hulroy  Bay, 

Lreland 

Fareham    (close    to    the 

Upper  Quay),  England 

Bridge,  England . 

Fayal,  Azores,  Atlantic 
Fear  Cape,  United  States 
Fecamp,  France  .  ,.  . 
Fenit,  Tralee  Bay,  Ireland 
Feolin  Ferry,  Jura .  .  . 
Femandina,  Chinch  Port 

United  States  .  .  . 
Fernando   Po,    Bight    of 

Biafra 

Ferole  Cove,  New,  New- 
foundland   

Harb.,  Old  New- 
foundland   

Fenibly    Sluice,    River 

Humber 

Ferrol,  Spain     .... 
Ferro,  Canary  Islands 
Ferry  Side,  South  Wales 
Filey  Bay,  England     .    . 
Finisterre  Cape,  Spain     . 
Fish  Hd.,  G.  Manan,  Bay 

ofFundy 

Fishguard,  Wales  .    .     . 
FlamboroughHd.,  England 
FlamandBay,  St.  Domingo 
Flathohn,    Ids.,    Bristol 

Channel 

Fleetwood  Port,  England 

Wyre  Light    .     , 

Fleur   de  Lis  Harbour, 

Newfoundland  .  .  . 
Florida  Gape,  United  States 
Flushing,  Belgium  .  . 
Fogo,  Id.,  Newfoundland 
FoUmtone,  England  .  . 
Folly  Point,  Petitcoudiao 

BiTer,  Bay  of  Pundy  . 
ForeadoB  BiTer,  Bight  of 

Benin 

Forecarreah    B.,    Africa, 

W.  Coast 

Formby  Point,  England  • 
Fort  Dauphin,  St.  Domingo 


High 

Water 

Full  and 

Change. 


Biss. 


Spg. 


Nps. 


12    6 

6  40 

5  69 

4  10 

6  21 

7  20 

2  15 
11    0 

6  40 
4  67 

6  17 

11  48 
11  51 

11  45 

7  0 
10  44 

4    8 
4  41 

7  63 
4    0 

10  50 
9 '28 

6  41 

8  0 

12  sor 
6  49 
4  20 

3  0 

11  4 
6  56 

4  80 
irr. 

6  54 
11  12 
11  11 


ft. 


834 

4 
12J 

2i 
16? 

5 

81 
16 

91 

Hi 
7i 
4 
7 
231 
124 
61 

6} 

7 

5? 

4161 

201 
15 
9? 
23 
16 


24 

111 
16 
2-3 

37? 
261 
27 


7  0?|2-4? 

8  34 
1  20 
7  20 

11     7 


11  49 

4  22 

7  40 

10  86 

7    0 


If 
15 

4 
20 


45 

5 

11 
28 
51 


ft. 


Ill 

241 

21 

84 

11 
81 

12 

8 

81 
41 


18 
94 

64 


161 
121 


181 
84 
12 


28? 
19? 
201' 


14 

161 
88 


31 


Placb. 


Foulness,  Crouch  Biver, 
England 

Fowey  England      .     .     . 

Foyle  Lough  (Warren- 
point),  Ireland    .     .     . 

Foynes  Island,  Ireland    . 

Fraserburgh,  Scotland     . 

FreeheUe  Point,  Riyer  St. 
Lawrence 

Friedericbstadt,  Denmark 

Frederickshaab,  Greenland 

Fugloe  Fiord,  Faroe  Ids  . 

Funchal  Bay,  Madeira     . 

Funk  Id,  Newfoundland  . 

Fuiy  and  Hecla  Strait, 
Arctic  Regions    .     .    . 

Qaboon  River,  Africa  W. 
Coast 

Gallinas  R.,  Africa,  West 
Coast 

Galloway  (Mull  of)      .    . 

Galveston,  Gulf  of  Mexico 

Galway,  Ireland     .    .    . 

Gambia  R.,  Africa,  West 
Coast 

Garliestown,  Scotland, 
W.  Coast 

Garroch  Head    .... 

Gasp6  Basin,  G.,  St.  Law- 
rence     

Gay  Head,  United  States 

George  Cape,  Nova  Scotia 

George  d'Elmina  St.,  Africa, 
W.  Coast 

Port,  B.,  ofFundy 

Shoals,UjutedStates 

St.,  Harb.,  New- 
foundland     .... 

Georges,  St.,  Sound,  Gulf 
of  Mexico,  middle  en- 
trance. 

west  entrance 

Georgetown,  UnitedStates 

Germain  St.,  France  .    . 

Gibraltar  (Old  Mole),  Spain. 

Gigha  Sound,  Scotland    . 

Gijon  Bay,  Spain,  N.  Cst. 

Gilbert  Pt.,  Saint  Maiy  B., 
Bay  of  Fundy     .     .    . 

Gilmorris  Island,  Africa, 
W.  Coast 

Glasgow,  Scotland .    .    . 

Port,  Scotland . 

Glenan  Isles,  France  .    . 

Gloucester  Harbour,  U.S. 

Gluckstadt,  Germany .    . 

Godbout  River,  Gulf  St. 
Lawrence 

Goeree  (West  Gat)      .    . 

Good  Bay,  Newfoundland 

€h>ole.  River  Humber,  Eng. 


High 

Water 
Full  and 
Change. 


12  5 

5  14 

6  20 

5  35 
0  40 

8  0 
2  37 

6  8 

11  15 

12  48 

7  0? 

7  0 

5  80 

6  45 
11  16 

4  35 

8  10 


11  49 

1  50 
7  37 

10  15 

4  80 

11  22 
10  30 

10  3 


1  81 
irr. 

8  40 
6  20 

2  20 

2  22 

3  15 

10  89 

6  0 
1  25 

0  18 
8  12 

11  4 
8  9 

1  52 
1  45 

10  40 

7  26 


Risk. 


Spg.  Nps. 


ft. 

141 
15 

61 
161 
11 

14 
9 

121 
61 
7 
2-8? 

8 

8 

4 
15? 

4 
14| 


17 
10 

5 
7 
4 

6 
34 

7 

6i 


ft 

101 
llj 

5 
12 

81 

9 

94 
41 


U 
21-4 

41 
34 

81 

4 
15 

221 

11 

9 

9 
13 
10| 
10 

11 
7 
71 

13 


12? 
11 

12 

3 
2 

261 

41 

14 

81 
25 

21 
17 


71 

10 
81 


51 
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Place. 


High 

Water 

FaUand 

Change. 


Rise. 


Gomera,  Canary  Islands  . 
Oomotra,    Looh    Toadh, 

IsleofMoU  .... 
Ooose  Cove,  Newfoundland  ( 
Gorda  Sound,  Virgin  Is.  . 
Qor6e,  Africa,  W.  Coast  . 
Goory,  France  .... 
GonaiTeaBay,St.  Domingo 
Graciai,   Cape,  Harbour, 

Bay  of  Hoiiduras     .    . 
Grand  Cestos,  Africa,  W. 

Coast 

Harb.,  Gd.  Manan, 

Bay  of  Fundy     .    .    . 
■ Lahou,  Africa,  W. 

Coast 


•  Bustice,    Prince 


Edward  Island 
Grand  Passage,  B.  of  Fundy 
Grande-digue.Madame,  Id., 

Cape  Breton  Island 
Grandine,  B.  St.  Lawrence 
Granton  Pier,  Scotland  . 
Granville,  France  .  * .  . 
Gravelines,  Prance  .  . 
Gravesend,  England  .  . 
Great  St.  Lawrence  Harb. 

Newfoundland     .    .     , 
Ghreatman  Bay,    Ireland. 

W.  Coast 

Greencastle  Point,  Ireland 
Green   Island,  Biver  St., 

Lawrence 

Greenock,  Scotland  .  . 
Greenwich,  England  .  . 
Grenada  (St.  George  Harb.) 

Caribbee  Is.  ... 
Grenadines,  Caribbee  Is. 
Greytown,  Mosquito  Coast 
Gribanika  Pt.,  White  Sea 
Griffith  I.,  Barrow  Strait . 
Griguet  Bays,  Newfound- 
land     / 

Grimsby,  England  .  .  . 
Grindstone  Ireland,  Bay 

of  Fundy 

Grisnez  Cape,  France  .    . 
Grondine  B.,  St.  Lawrence 
Gruinard    Island,     W.C. 

of  Scotland     .... 
Guernsey  (St,  Peter's  Port) 

Enghsh  Channel  .  . 
Guinchos  Kay,  Bahamas . 
GulUrar  Hole,  B.  of  Fundy 
Gun  Cay,  Bahamas  .  . 
Gunfleet  Sand,  England  . 
Guysborough,  Nova  Sootia 
Gweedore(BuDbeg,)  Ireland 
Haarlem,  Netherlands 
Habitable  Id.,  Laplacd 
Haklqjt  Hd.,  Nova  Zambia 


H.    M 

12  45? 


ft.  i 
9? 


ft. 


Ui 
0?,2-3? 


8  30 
7  46 

7  6 

8  0 

10  90 

5  20 

11  4 

4  20 

6  40 

10  48 

7  56 

9  0 
2  20 

6  18 

12  0 

1  10 

8  30 

4  89 

11  2 

2  46 

12  8 

1  43 

2  40 

3  0 

9  0 

4  60 
12  16 

7  0? 
6  86 

10  89 

11  27 
9    0 

6  37 

6  48 

7  40 

10  61 

8  80 

11  40 
B  20 

6  32 

9  0 

7  9 
1  80 


n 

22  I 

1  I 


4 
20| 


15i 

14 

16 
9i| 
19 

U 

U 

li 

3 

3* 

2-3? 
19i 

44 

21i 

9 

14i 

261 

3 
26 

3 
12 

6i 
11 

9 
4 


I7i 


I 


4  > 

i7i; 

4  ■ 


Uk'\ 


M 

17  , 


I 

9  , 
16  . 

37  I 

19 
17*, 


4i 

6 
12i 
27i 
16 
14 


Hi 
Hi 

8i 
15 

I 


2i 


16 


161 
6 


18i 

19] 

8 
4i 

8 


Place. 


Spg.  Nps.'i 


High    I    Risk. 

Water   • 

Full  and  j 
Change.  :Spg.  Npfl. 


Halifax,  Nova  Scotia 
Hamburg,  Germany 
Hammeriest,  Norway 
Hammond  Knoll,  England, 

£.  Coast 

Hanniwell  Pt.,  Maine,  U.S. 
Hanover  Sound,  Bahamas 
Harbour  Grace,  Newfound- 
land       

Harbour  Id.,  Nova  Scotia  ' 
Harrington,  Port,  England  i 
Hartlepool,  England  .  .  • 
Harwich,  England  ... 
Hastings,  England  .  .  j 
Hatteras  Cape,  U.S.    .     .  : 

Inlet,  U.S.  .     .  I 

Haute  Isle,  Bay  of  Fundy  | 
Havana,  Cuba    .    .     .     .  , 
Hfivre,  France   .... 
Haytien  C.  St.  Domingo 
Hearts  Content,  Newfound- 
land  

H6auz,  Lights,  France  . 
Helena  St.  Sound,  U.S.  . 
Helford,  England  .  .  . 
Helgoland,  German  Ocean 
Helier  St.,  Jersey,  English 

Channel 

Hell   Gate,  Long   Island, 
U.S.  (BUickwells  Dock). 
Hellevoetsluis,  Netherlands 
Henlopen  Cape,  U.S. 
Henry  Cape,  United  States 
Heybridge,     Blackweter 

Biver,  England  .    .     . 

Hierting,  Jutland   .     .    . 

Higbees,  Cape  May,  U.S. 

Hillsborough    B.,    Char- 

lottetown.       Prince 

Edward  Id 

(Head  of  B.J 

Hillswiok  Firth,  Shetland 
Hilton  Head,  United  States 
Hirtshals,  Jutland 
Hollesley,  England 
Holmes  Hole,  U.S.  . 
Holsteinborg,  Greenland 
Holy  Island,  England 
Holyhead,  Wales  .  . 
Honfleur,  France  .  . 
Hood  Port,  Gulf  St.  Law- 
rence     

Hope  Harb.,  Falkland  Ids. 
Horn  or  Blaavand  Point, 

Jutland  .... 
Horton  Bluff,  B.  of  Fundy 
Hougae,  La,  France  . 
Hourdel,  France  .  . 
Howden,  R.  Tyne,  Eng, 
Howth  Harbour,  Island 
Hull,  England   .    .    . 


H.  M.   I  ft.  '  fL 

7  49  6       4 

5  29  I  6i! 

1  10  I  9  ' 

7  40  i         i 

11  16  I    9il    7 

8  16       4)3 

I 


7  80? 

7  40 

11  5 

8  28 

12  6 

10  63 

9  0 
7    4 

11  27 


7? 

641 
26 
16  . 

24 

5  I 

24I    u 

35i  274 

9  61  }  22  I  18 
6    0  i    3  . 


44 

19 

ai 
94 

174 


7  30       4 

6  46     31 

7  8  .     74 
4  43  I  15i 

11  38       94 


6  26 

9  69 
2  30 

8    0 

7  40 

12  20 
2  46 

8  3d 


10  46 

11  0 
946 

7  19 
4  28 

11  30 

11  43 
6  30 
2  30 

10  11 
9  29 

9    0 

8  10 

1  44 

12  30 
8  42 

U  26 

11  9 
6  29 


8O4 

I  e 

I     8 
3-4 

4 

12 
6 

64 


24 
234 

44 

114 

7 

811 

64 
6 


94 

10 

7 

64 

6 

74 

«J 

1 

8? 

6? 

If 

li 

10 

16 

Hi 

16 

124 

231 

18 

44 

7 

5 
48     40 

184;  144 
274  81 


13 
20| 


10 

164 
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Placs. 


High 

Water 

Full  and 

Change. 


Hull  Bridge,  Crouch   R., 
England 

Hurst  (Camber),  England 

Husum,  Denmark  .  . 
Hyaunis,  U.S.  .  .  . 
IcacoB  Point,  Trinidad 
nfracombe,  England  . 
Inagua,  Bahamas  .  . 
Indian  Cay,  Florida  . 
Inkanskie,  White  Sea . 
Tnishbofin,  Ireland 
Tnishkeel,  Ireland  .  . 
Inishturk,  Ireland,  W.  Cst, 
Intsi  Point,  White  Sea 
Inverary,  Scotland  .  . 
Inverness,  Scotland  . 
lona  Sound,  Scotland 
Ipswich,  England    .     . 

United  States 

Ireland  Id.,  Bermudas 
Island  Harbour,  Choisenl 
Sd.,  Falkland  Islands 

Country  Harbour, 

Nova  Scotia   .     .     , 
Isle-aux-Coudres,  B.   St. 

Lawrence  .     .     .     , 
Isles  de  Los,  Africa,  W.  C. 
Ives  St.,  England   .     , 
Jacmel,  St.  Domingo 
James  R.  (City  Point),U.S, 
Jebogue,  Bay  of  Fundy 
Jedore,  Nova  Scotia    . 
Jekatarlna  Is.,   Lapland 
Jersey  (St.  Helier),  Eng- 
lish Channel  .     .     . 

(^sel)  •     •     • 

Jijginsk  Id.,  White  Sea 
John  St.,  Bay  of  Fundy 

New  Brunswick 

Newfoundland 

(North  Coast) 

River,  U.S. . 

Joombas  R.,  Africa,  W.C, 
Jones  Harb.,   Newfound- 
land  , 

Jourimaan    Island,    New 

Brunswick  .  .  . 
Juan  San,  Porto  Rico . 
Juby  Cape,  Africa  .  . 
Judith  Point,  U.S.  . 
Jukan  Ids.,  Lapland  . 
Julian  San,  Port,  Pata- 
gonia, E.  Coast  .  . 
Julianshaab,  Greenland 
Jalien,St.,  Harbour,  New- ) 
foundland  .  .  .  .} 
Junk  River,  Africa  W.C.  . 
JuraFjolin  Ferry  (E.  Side) 

. Island,  (Small  Isles) 

Scotland 


12  25 

(10    0 

(12    0 

2  36 

12  22 

4  14 

5  42 
8    0 

8  18 

9  15 

4  34 

5  10 

4  36 

11  55 

12  0 
12  18 

5  11 
12  35 
11  26 

7    4 


Rise. 


Spg.jNps 


ft. 
16 

I" 

9 

4 

7 
27i 

3i 

2i 
14 

11 
m 

16 
10 
12  j 

11}! 

13i| 

lOi 

4 

6 


Place. 


High 

Water 

FuU   and 

Change. 


7  40  I     6i 


4  25 

6  35 

4  44 
irr. 

2  37 
9  47 

7  45 
6  23 

6  25 

6  15 

5  15 
11  24 
II  23 

7  30 
10  40 

7  28 

8  10 

7  49 

9  30 

8  2 


10  45 
5     6 

7  21  A.M. 

G  80  P.M. 
5  45 

4  41 

5  3 


17 
I  ^9 
I  21 
i2-3? 

!     3 
I  16^ 
I     6i 

I  ^^ 

I  30i 
30 
I     4 
26i 
23 
7 
7J 
6* 
6 

84 

6 
IJ 
8 
8f 
13 

30 

I     7 

1" 

5 

6i 

84 


ft. 

11 
G 

4  I 

21j' 

24 

14 

94 

8 

94 


54 
10 
15 


114 

4} 


21f 
214 

194 


3 
2« 

5 
3 

24 


Ealgalakska,  White  Sea 
Kandalaksha,  White  Sea 
Kanushin  Cape,  White  Sea 
Eatwyk,  Netherlands  . 
Eegashka  B.,  G.  St.  Law 

rence 

Kenmare  R.   (W.  Cove) 

Ireland  .... 
Kennebec  River   (Hanni 

wells  Point),  U.S.    . 
Kentish  Knock,  England 
Keret,  White  Sea    .     . 

Point,  White  Sea 

Kettle  Cove,  U.S.  .  . 
Kilbaba,  Ireland  .  . 
Kilda,  St.,  Hebrides  . 
Kildin  Id.,  Lapland  . 
Kilkieran  Cove,  Ireland 
Killala  Bay,  Ireland  . 
Killeany  Bay,  Arran  Ids. 

Ireluad  .... 
Killibegs,  Ireland  .  . 
Killingholme  (Humber  R. 

England    .     .     . 
Kilmichael  Point,  Ireland 
Killyleagh,  Ireland 
Kilrush,  Ireland     . 
Kincardine,  Firth  of  Forth 

Scotland    .... 
King  Port,  Falkland  Ids. 
Kingsbridge,  England 
Kingstown,  Ireland     . 
Kinsale,  Ireland     .     . 
Kircubbin,  Ireland 
Kirkcudbright,  Scotland 
Kirkwall,  Orkneys  .     . 
Kouloi  River      .     .     . 
Kou  Zomen,  White  Sea 
Kovda  Bay,  White  Sea 
Kyem  River,  White  Sea 
Kykduin,  Netherlands 
Kyle    Akin,    Loch    Alsh, 

Scotland  .  .  . 
Kyle  Rhea,  Scotland 
La  Poile  Bay,  Newfound- 
land .  .  .  .  , 
Lacul  Harb.,  St.  Domingo 
Lagos,  Portugal  .  , 
River,  (Bar), Bight 

of  Benin    .... 
Lagos   River   (Consulate 
Wharf. 

(Palaver  Ids. 

Laguna  de  Terminos,  G. 

of  Mexico  .... 
Lamalin,  Newfoundland 
Lamlash,  Scotland 
Lancaster,  England     . 
Landshipping,     Cleddan 

River^Wales  .  .  . 
Lttniarote,  Canary  Ids 


H.  M. 

6  60 
3  25 

11  54 

2  30 

10  45 

3  52 

11  15 

11  47 
S  8 

4  SO 

7  48 

4  16 

5  30 

6  45 

4  34 

5  22 

4  28 

5  16 

G  2 

8  30 

12  40 

4  14 

2  53 

7  30 

5  46 

11  10 

4  43 

12  42 
11  10 
10  9 

1  16 

8  30. 

3  35 

5  23 
7  0 

6  16 
6  0 

9  0 
6  0? 

2  7 

6  0 


Rise. 


Spg.  Nps. 


I 


noon 
9  0 
11  49 
11  16 

6  27 
1  0? 


ft. 
7 
7 

16 
5 


10 

6 
64 
5 
13 

12 

154 

104 

134 
114 

191 
44 
11 
14 

171 

6 

10 
11 
114 
114 
23 
10 
20 

6 

6 

4 
12 

164 

16 

G 
3? 
18 

3 

2 

1 

14 
84 
10 
84 

20 
9? 


ft. 


74 


81 

94 


11 
8 

10 
84 

154 
3 

104 
16 


81 

9 

94 

74 


11 
11 


144 
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High 

BiBE. 

High 

■ 
Rise. 

Place. 

Water 
Full   and 

Place. 

Water 
Full  and 

Change. 

Spg. 

Nps. 

Change. 

Spg.  Nps. 

H.  u. 

ft. 

ft. 

H.   U. 

ft.  i  ft. 

LargB,  Scotland      .     .    . 

11  50 

10 

Loch  Aline,  Scotland 

5  33 

13}   104 

Latitude  Bay,  Tierra  del 

Alsh          „ 

6  16 

164    11 

Fuego. 

2    5 

4 

Boisdale    „ 

5  47 

12}     94 

Laon,  Great  and  Little, 

6  40 

144    104 

Newfoundland     .     .     . 

8  15 

7 

4 

Carron       „ 

6  29 

164    114 

Laura  Harb.,  Tierra  del 

Cuan         „ 

5  36 

13  ;     94 

Fuego. 

1     0 

6 

Duich        „ 

6    0 

164   11 

Lawrence,  Qreti  St.,Harb. 

Dunvegan  „ 

6    7 

164   11 

Newfoundland     .     .     . 

8  30 

7 

4 

Eil  (Head  of  Loch) 

6  27 

1 

Le    Have    Cape,    Nova 

Eport        „ 

6    6 

124     94 

Scotia     .    .    . 

7  48 

7 

6} 

Eriboll      „ 

7  43 

14}   11 

NoTa     Scotia, 

Erisort      „ 

6  43  1  164    Hi 

Crooked  Channel. 

7  61 

7i 

6 

Etive,  Stonefield  „ 

7    3 

iijr^»u<v«<.  T«i««^<i 

7  61 
7  55 

7 
74 

5i 
6 

7  54       5| 

.    /X^^arkv^ct    /^/\»F/» 

Ewe         ..               . 

6  39  '  141    104 

Bridgewater 

Fleet     •    „ 

0  22  '  lOf 

(McKean'B  Wharf.) 

8    6 

8 

6i 

GoU 

12    6  .  10       6 

Lunenberg 

(Spidlers  Cove.) 

Harport     „ 

6  64     13i   10 

7  54 

7i 

6  . 

Houm       „ 

6  45  !  18}   104 

Le    Maire   Strait,   Tierra 

Inver         „ 

6  40  .  14  »  11 

del  Fuego. 

4    0 

7 

Laxford     „ 

6  44  :  15  ,  114 

Leervig  Fiord,  Faroe  Ids. 

0  30 

6i 

4i 

Laven  (Head  of  Loch) 

6  28  '         1 

Leith,  Scotiand.     .     .    . 

2  17 

16i 

12|    Linnhe      „ 

5  26  i  124      BJ 

.   Long         „ 

12    6  1  12  • 

E.  Coast. 

6    0 

j  Maddy       „ 

6    6  '  12J'     94 

Lennox  Cove,  Tierra  del 

1   Moidart     „ 

6  44  1  134;    94 

Fuega. 

4  40 

8 

'            Nevis 

6  47  '  144i  ^^ 

Leopold     Port,     Barrow 

I  Roag 

6  11  1  11  f     8 

Strait. 

12    6 

6 

44'  Ryan  (Head  of  Loch) 

11  12  ,  11  . 

Lepreau,  Bay  of  Fundy   . 

11  18 

24i 

21 

Skiport      „ 

6  62  1  124 

9 

Lerwick,  Shetland  .     .     . 

10  30 

6 

4 

Strivan      „ 

11  65       6 

L'Etang  Harb.,  Bay  of 

Sunart      „ 

5  40  >  134 

Fundy. 

11     9 

23| 

20 

;  Tarbert,  West,  Harris 

1 

Levrier  Bay,  Africa,  W.C. 

12    0 

6 

7 

Tnland,  Scotland. 

6    4  '  111     841 

Lewis  Cape,  St.,  Labrador 
Limerick,  L*eland  .    .     . 

6  30 
6  16 

i?-„* 

6  10     134 
2  30  '  1-4 

10 

181 

18 J 1  West,    Argyle- 

IiiRbon  Bar,  Portugal  .     . 

2  30 

16 

Bhire,  Scotiand. 

Liscanor  Bay,  Ireland      . 

4  23 

131 

10 

East        „ 

11  53       9 

LiBcomb   Harbour,  Noya 

Tongue     „ 

7  53 

16 

12 

Scotia. 

8    0 

6^ 

44 

Torridon   „ 

6  20 

15 

11 

Lissa,  Adriatic  .... 

4  10 

2i 

Tuadh       „ 

6  29 

11} 

8 

List,  Denmark  .... 

2  21 

6 

Lobos  Cay,  Bahamas 

7  40 

3 

Litke  Ridge,  White  Sea  . 

11  46 

16 

Lofoten  Ids.,  Norway 

12    0 

9 

74 

Little  Egg  Harbour,  U.S. 

7  10 

4i 

34  i  Loire  R.    (St.    Nazaire), 

Little  GuU  TBland,  U.S.  . 

9  38 

3 

2j!      France 

3  40 

154 

11 

Littlehampton,  England  . 

11  36 

16 

114 

London  Bridge,  England 
Docks,  England  . 

2    7  i  194 

16} 

Little  Metifl,  G.  St.  Law- 

1  67  ,  194 

17 

rence. 

2  10 

13 

8 

Londonderry,  Ireland 

8     1  1    71 

64 

Little  Milford  Quay,  Riyer 

Looe  (East),  England      . 

5  26 

16 

13 

Cleddau,  Wales  .    .    . 

6  31 

19 

134 

Lookout  Point,  U.S.   .    . 

12  58 

2 

1 

Littie  Natashquan,  G.  St. 

1 

Lopez  Cape.  Africa      .    . 

4  30 

4rSf 

Lawrence. 

11    0 

5 

81 

L^Orient    (Port    Louis), 

Little  Port,  Newfoundland 

10  42 

6i 

1 

France       

3  11 

13 

94 

Littie    Tanoock    Island, 

Lough  Lame,  Ireland 

10  48 

6} 

64 

Nova  Scotia. 

7  43 

74 

6  ' 

Rossmore,  Ireland 

6  29 

11 

8 

layerpool  Bay,  Nova  Scotia 

7  60 

8 

5 

Louis  Port,  France     .    • 

8  11 

13 

91 

Liverpool,  England     .    . 
Liza  Bay,  Lapland      .    . 

11  23 

26 

204 

Louis,  St.,  Bay.  St.  Do- 

6 58 

9 

mingo. 

irr. 

2-8? 

Lizard    Point,    (Perran 

Louisburg  Harbour,  Cape 

Vose  Cove),  England    . 

5    0 

144 

104 

Breton  Island     .     .     . 

8    0 

6 

4 

Llanelly  (Bar).  Wales  '    . 

6  16 

*8 

21 

Low  Bay,  Falkland  Ids.  . 

6  .0 

64 
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High        Bibb. 

High 

BiSE. 

Place. 

Water  i 
Full  and 

PliiLGE. 

Water 
Full  and 

Change.  Spg.Nps. 

Change. 

Spg. 

Nps. 

H.    U. 

ft. 

ft. 

H.   H. 

ft. 

ft. 

Lowesioffc,  England    .     . 

9  57 

6i 

51 

Maristow,    Biver     Tavy, 

Luis  St.,  Texfla,  Golf  of 

1 

England. 

5  47 

81 

41 

Mexico. 

Si 

Mark,   St,    Bay  of,    St 

Lnnaire  Bay,  Newfound- 

Domingo. 

8    0? 

1? 

land. 

7    07  2-3? 

Marks,  St.,  United  States 

1  88 

3 

11 

Londy  Island,  England   . 
Lyme  Regis,  England 

5  15 

27 

20 

Maroni  River,  Guayana    . 

5  80 

8 

6 

6  21 

111 

81 

Martin,  St.,  de  la  Arena, 

flO  25 
12  15 

8 

6 

Spain,  N.  Coast 
Martin,  St.,  Cove,  Tierra 

8  80 

15 

Lynn  Deep,  England  .     . 

6    0 

23 

del  Fuego. 

3  80 

Harbour    „         .     . 

Road         „        .     . 

18 

20 

Ids.,  Tierra  del  Fuego. 

3  50       8 

Mabon  Biver,  C.  Breton  Id. 

9    0 

4 

Martin  Vas  Bocks,  South 

Machias,  Seal  Ids.,   Bay 

Atlantic. 

3  45 

ofFundy. 

11    5 

18 

14« 

Martinique,  Bobert  Harb. 

Macqnereau  Point,  G.  St. 

Caribbean  Sea. 

4-5 

Lawrence. 

2    0 

6 

3 

Mary  C.  St,  Newfound- 

I 

Madoc,  Port,  Wales    .     . 

7  30 

17 

land      

8  30  ,     7 

5 

Magdalen  Islands,  G.  St. 

Port  St.,  L  of  Man  . 

11  10     20 

16 

Leiwrenee. 

8  20 

3 

2 

St,  SciUy  Is.       .     . 

4  27     16 

12 

Magdalen    River,  B.   St. 

St  Har.,  Newfndlnd. 

7  40       71 

5 

£eiwrence. 

11    0 

Maryport,  England      .     . 

11    3 

18 

13 

Magdalena    Sta.,   Island, 

Matacumbe    Bay,    Lower 

Magellan  Strait. 

12  10 

10 

United  States. 

8  23 

21 

If 

MahneahB.,  Africa,  W.O. 

7  40 

11 

Matan   Biver,  G.   of   St 

Mahone  Bay,  Nova  Scotia 

8    0 

7 

Lawrence. 

2  15 

11 

7 

May  Cape,  United  States 

8  19 

6 

5 

Anchorage. 

7  45 

7i 

6 

Mellacoree,  B.,  Africa W.C. 

7  40 

11 

Princes  Inlet 

7  42 

7i 

6 

Mellon,  Ireland .     .     .    . 

6    1 

184 

13« 

7  47 

71 

6 

Memory  Bock,  Bahamas  . 
Menadou  Bay,  C.  Breton 
Island. 

7  50 

3 

.  Mnrfinn  If 

1  ^t         •< 

7  dR       "yi 

61 
51 

Chester       . 

1    *o 

7  44 

•  1 

7 

8  15 

61 

Mahons  Biver,  U.S.     .     . 

9  52 

7 

5 

Menemsha  Bight,  U.S.     . 

7  45 

4 

1* 

Maiden    Bocks,    Ireland, 

Mercy  Bay,  Banks  Land  . 

2 

N.E.  Coast. 

10  48 

61 

61 

Merigomish,  Nova  Scotia 

10    6 

51 

34 

Malaga,  Spain    .... 
Malahide  Inlet,  Ireland    . 

12    0 

8 

Merville,  France      .     .     . 

9  36 

21 

174 

11  15 

10 

8 

Metway  Port,  Nova  Scotia 

7  59 

8 

5 

Maldon,    Chehncr   Biver, 

Mevagizey,  England    .    . 
Mezen,  White  Sea  .     .    . 

5    4 

151 

12 

England. 

12  32 

10 

6 

1  48 

15 

Malo,  St.,  France  .    .     . 

6    6 

35 

26 

Miaveness,  Fsaroe  Islands 

S  12 

61 

41 

Mancenilla  Bay,  St.  Do- 

Michael, St,  Azores    .    . 

12  30 

6 

mingo. 

7    0    4-5 

Middle  Cove,  Tiena  del 

Man-of-WarCay,  Bahamas 

8  10 

4 

Fuego. 

8  30 

Manicouagon  Biver,  B.  St. 

Middlesborough,  B.  Tees, 

Lawrence. 

2  15 

12 

7 

England. 

8  55 

13 

Manybranch  Harb.,  Falk- 

Middleton    B.,  Bight  of 

land  Ids. 

7  40 

71 

Benin. 

4  15 

5 

Maplin  Idght  (Thames), 

Milford  Haven  (St  Ann 
Lighthouse),  Wales      . 

England. 

12    5 

141 

101 

5  66 

24 

16 

Maqnereau  Point,  G.  of 

Millport,  Cumbrae  Island, 

St.  Lawrence      .     .    . 

2    0 

5 

3 

Scotland. 

11  50 

10 

6 

Maranhao,  Brazil   .     .    . 

7    0 

161 

101 

Minehead,  England     .    . 

6  80 

35 

261 

Marble  Head,  U.S.      .    . 

11  30 

12 

Mingan  Harbour,  Gulf  St 

March  Harb.,  Tierra  del 

Lawrence. 

1  16 

6 

4 

Fuego. 

8  10 

6 

Id.,  Gulf  St  Law- 

Marconf, St,  France  .    . 

9  55 

20 

rence. 

1  80 

6 

4 

Mare  Harb.,  Falklands  Ids. 

6    0 

6 

Minimeguh,  Prince   Ed- 
ward Island. 

Margate,  England  .    .    . 

11  40 

151 

13 

3  30 

5 

8 

Margarets,  St,  B.,  (Shut-in 
Idand)  Nova  Scotia    . 

Minquiers  Bocks,  France 

6    6 

35 

26 

7  47 

71 

6 

Miramiohi  (Bar),  Gulf  St 

Newfoundland  . 

9  28 

41-6 

1 

Lawrence. 

6    0 

5 

3 
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Pla.cs. 


High 

Water 
Full  and 
Change.  Spg. 


Bibb 


Placb. 


Nps.l 


I     High 
Water 
FnUand 
Change. 


Bibb 


Mira-por-Tos,  Bahamas  . 
Miseon,  O.  of  St. Lawrence 
MissiBsippi,   S.W.   Pass., 

G.  of  Mexico. 
Mistanoque,  Labrador 
Mifltley  Quay,  Stout  B., 

England. 
Mobile,  Gulf  of  Mexico    . 
Mogador,  Africa,  W.  Cst. 
Monaoh    Ids.,    Scotland, 

W.C. 
Monckton  (Bail way).  Bay  i 

of  Fundy. 
Mondego  (Bar),  Portugal 
Monomoy,  United  States 
Monrovia,  Africa,  W.C.  . 
Montauk  Point,  U.S.  .  . 
Montrose,  Scotland  .  . 
Monts,  Point  de,  Gulf  St. 

Lawrence. 
Morewellham,  B.  Tamar, 

England. 
Moijovets  Id.,  White  Sea 
Morlaix  Bead,  France 
Moudinga  Id.,  White  Sea 
Mount     Desert      Island, 

United  States. 
Louis  Bay,  B.  St. 

Lawrence. 
Monton  Port,  Nova  Scotia 
Moville,  Ireland      .     .     . 
Mucaras  Beef,  Bahamas  . 
Mugeres  Harb.,  Bay  of 

Honduras. 
Mull  of  Cantyre,  Scotland 
Mulroy  Bay  (Bar),  Ireland 
Mumbles  Lt.  house,  Wales 
Mutton    Island,    Ireland, 

W.  Coast. 
MyggensBs   Fiord,  Fseroc 

Islands. 
Kaalsoe  Fiord,  FsBroe  Ids. 
Nantucket,  United  States 
Narrows  (First),  Magellan 

Strait. 
(Second),    Ma- 
gellan Strait. 
Nash  Point,  Bristol  Chan- 
nel   

Nassua  Bay,   Tierra   del 

Fnego. 
Nassau,  New  Providence, 

Bahamafl. 
Navallo  Port,  France  .  . 
Nazaire,  St,,  France  .  . 
Naze,  The,  England  .  . 
Needles  Point,  England  . 
Negro  Har.,  Nova  Scotia 
Negro  Biver,  Patagonia   . 


h.  m. 
9  30 
2  30 


10  80 

0  48 
irr. 

1  18 

5  44 


0  15 
2  30 

11  30 
6  0 
8  20 

1  26 

12  0 

6  12 
11  20 

4  53 

5  50 

11  10 

11  0 
7  64 
7  6 
7  40 

9  30 
10  35 

5  40 

6  1 

4  20 

9  0 

4  0 

12  24 

9  0 

10  0 

0  25 

4  0 

7  40 
3  42 
3  40 

12     6 
9  46 

8  12 
11    0 


ft. 

1*1 


li 
6 

nil 

2  I 
11  ' 

I 

12*! 

i 

47 ; 

2i 
13 

12 

lOi, 
17 
24 
3i 

13 


8J 

37i 

4 

2 

10 

6,j 
6i' 

18  !■ 


6-9 

4  1 

7J 

Si 

7J 

6J 

8 

li 

4 


lU 
27i 

8 
20^ 

131 

9i' 

n 

6i 
8i 

36 

42 

74 
4* 
8 

23 

1 

83 

1 
25 

6 

4 
13 

3 

9f 

15i 

12* 

7.i 
7 
14 


11 

10 

5 


Neuf  Port,  Gulf  St.    Law- 

rence. 
_ ^  Biver  St.  Law- 
rence. 
New  Bedford    (entrance)  ' 

United  States. 
New    Bedford,     Perlican  ' 

Harb.,  Newfoundland  .  { 
Newcastle,  United  States  j 

Haven,  United  States  | 

London,  U.S. 

Providence,      S.W. 

Bay,  Bahamas 

Bochelle,  U.S.     . 

Boss,  Ireland 

York,  U.S.      .     . 

Newburyport,  U.S. 
Newcastle,  England    . 

Ireland 

Newhaven,  England    . 
Newport,  United  States 

Wales,  S.    Cst 

W.   Cst. 

Newton  Stewart,  Scotland, 

W.  Coast.* 
New  Quay,  Wales  .     .     . 
New  Year  Sound,  Tierra  i 

del  Feugo.  • 

Nicholas,  St.,  Harb.,  G.  of  [ 

St.  Lawrence. 
Nicolas,  St.,  Bay,  Magellan 

Strait. 
Nieuport,  Belgium       .     . 
Nieuwediep,    Netheriands 
Niger  Biver  (Nun  entrance) 

Africa,  W.  Coast      .     . 
Nikolskoi    Chan.,  White 

Sea. 

Twr.  White  Sea 

Noamh  Island,  Scotland 
Noel  Bay,  Bay  of  Fundy 
Moirmontier,  France  .  . 
Noir    Island,   Tierra    del 

Fuego. 
Nordemey,  Germany  .    . 
Nore,  England   .... 
North  Cape,  C.  Breton  Id. 
North  Cape,  Edisto  Biver, 

United  States. 
North  Harbour,  Newfound- 
land. 
Nova    Zembla    Harbour, 

Lapland. 
Nuevo    Gulf,    Patagonia, 

£.  Coast. 
Port,      Central 

America. 
Nunez  Biver,  Africa,  W. 

Coast. 


h.  m. 

2  10 

8  30 

7  57 

7  30 
11  53 
11  16 

9  28 

7  30 
11  22 

6  4 

8  13 
11  22 

4  23 

10  SO 

11  51 

7  46 
7  10 
7    0 

12  0 

7  80 

3  30 

1  55 

2  6 
12  18 

727 

4  8 

5  25 

6  0 

5  2 
12  41 

8  S 

2  80 
10  80 
12  30 

8    0 

7  10 

8  0 

9  36 
7    0 

3  10 
10    0 


13 
14 
4i 

4 

7 

6i 

3 

4 

8| 
124 

54 

9 

101 
16 
20 

44 
38 
12 

12 
15 


12 

16     13 
4       84 

6 

3 
2 

114 
504 
16 

5 

8 

154 
12 

7 

74 
10 
10 
12 
15 


•  At  Caity  Qnany. 
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High 

BiBE. 

High 

Bibb. 

Place. 

Water 
Fall  anc 

Place. 

Water 

I 

Full  andj         1 

Change. 

Spg.Nps. 

Change.  .Spg.  Nps. 

H.   M. 

ft.  1  ft. 

H.   M. 

ft. 

ft. 

Nyminde  Gab,  Jutland    . 

2  41* 

..2 

Peniche,  Portugal  .     .     . 

1  54 

Oban,  Scotland       .    .     . 

5  22 

^2  1    9J 

Penmark  Bocks,  France  . 

8  16 

Obb  of  Harria,    Isle    of 

Pennington  B.,  Bight  of 

Harris,  Scotland      .     . 

6  16 

Hi'   8i 

Benin 

4  15 

5 

Ocracocke,  United  States 

7    4 

2ii    2 

Pensacola,  G.  of  Mexico  . 

li 

Olaveaga,    Bilbao    Biver, 

1 

Pentillie,      B.      Tamar, 

Spain. 

8  15 

12 

England. 

5  55 

13i 

94 

Old  Pt.,  Comfort  U.S.      . 

8  17 

3 

24 

Pentland  Firth.   Stroma, 

Old    Providence,   Bay   of 

1 

S.  side 

9  47 

7i 

6 

Hondaras 

irr. 

1 

10  24 

Olenji  Islands,  T^apland    . 

7  30 

12 

9  35 

Oleron,  lie  d\  France 

8  60 

19 

Great      Skerry, 

Omonville,  France       .    . 

7  29 

15ii  12i 

E.  side. 

11    4 

71 

64 

Onega  River,  White  Sea 

9  17 

6-7  , 

W.  side     . 

10  53 

Oporto,  Portugal     .     .     . 

2  80 

10 

Penzance,  England     .     . 

4  30 

164 

124 

Orford  Haren  (Bar),  Eng- 

Perth, Scotland      .     .     . 

3  33 

land.            ^      ^        ^ 

11  SB 

74.        1 

Peter,  St.,  Bay,  C.  Breton 

/\«.^«.     'Et_^1>_^ 

12  30 

74 

1 

Island. 

7  30 

6 

4 

Orfordness,  England  .    . 
Orinoco  Biver  (entrance). 

11  15 

8 

64 

Peter  St.,    Harb.    Prince 

Edward  Island. 

8  80 

4 

24 

Guayana. 

6    0 

3 

Peterhead,  Scotland    .     . 

0  34 

lOj 

84 

Orleans  Id.,  B.  St.  Law- 

Petit Port,  B.  of  Islands, 

rence. 

5  40 

17 

18 

Newfoundland     .     .     . 

10  42 

54 

Ormond,  Eenmare  Biver, 

Petit  Passage,  B.  of  Fundy 

10  41 

22 

18 

Ireland. 

8  43 

10 

74 

Philadelphia,  U.S.       .     . 

1  18 

61 

54 

Omsay,  I.  of  Skye,  Sctlnd. 

6  50 

14*   104: 

Plankatank     B.     (Cherry 

Orlov  Letni  C,  White  Sea 

5  18 

4  1         ! 

Point),  United  States   . 

10    5 

2 

} 

Ostend,  Belgium    .    .     . 

12  25 

19  '  15 

Pictou  Har.,  Nova  Scotia 

10    0 

6 

4 

Otterswick,  Orkneys    .     . 

9  13 

11  :    8 

Piel  Harbour,  England    . 

U    5 

28 

21 

Ouro  B.,  Africa,  W.  Coast 

12    0   8-9  ,        1 

Pierre,  St.,  Newfoundland 

8  33 

64 

44 

Ouse  B.  (Goole),  England 

7  44     14  '        1 

Pillars,    Biver    St.  Law- 

Ower Shoal,  England,  E. 

rence. 

5    0 

17 

10 

Coast. 

6  80 

1 

Pinmill,    Orwell    Biver, 

Oxbaasheia,   Svee    Fiord, 

1 

1        : 

England. 

12  20 

12 

Norway. 

12    0 

8|        1 

Placentia,  Newfoundland . 

9  15 

8 

Oyster  Bay,  United  States 

11     7 

9i     8  ' 

Playa  de  Incia,  Cuba 

7  31 

24 

Oystreham,  France      .    . 

9  88 

21  '  16 

Ploughrcscan^  France 

5  17 

254 

18f 

Padstow,  England  .     .     . 

5  13 

20i   16i 

Ploumanach,  France   .     . 

5  15 

244 

184 

Pagham  (entrance),  Eng- 

1       1 

Plymouth      Breakwater, 
Engknd. 

land. 

11  30 

16J   12j' 

6  37 

154 

114 

Paimpol,  France    .    .     . 

6    0 

81  ,  28J 

Plymouth   (Sutton  Pool) 
Plymouth,  United  States 

5  32 

154 

114 

Palais,  Port  le,  Belle  He, 

I 

11  19 

114 

104 

France 

8  18 

u*:  104 

Pomquet,  Nova  Scotia      . 

9  15 

4 

21 

Palma,  Canary  Ids.     .     . 

12  86? 

9?            ! 

Ponga  Biver,  Africa,  W.C. 

7  30 

12       94 

Palmas  Cape,  Africa,  W. 

, 

Poolbeg  Lighthouse,  Ire- 

Coast. 

4  80 

4       ; 

land. 

11  12 

13   9-11 

Pansand  Hole,  England  . 
Para,  BrazU,  N.  Coaftt     . 

12    0 
12    0 

154   18   1 
11  ' 

Poole,  England  .... 

f   9  10 
'12  45 

}6J 

4i 

ParsboTo,  Bay  of  Fundy  . 

12  17 

43     37J 

Poolewe,  Loch  Ewe,  Scot- 

Pasages, Port,  Spain  .     . 

3    0 

12  1     9 

land. 

6  39 

144    lOj 

Passage  or  Culebra  Point, 

i 

1 

Port  of  Spain,  Trinidad    . 

4  30 

4 

2^ 

Caribbean  Sea     .     .     . 
Passamaqnoddy,    Bay    of 

9    0       1 

1 

Portaferry,  Ireland      .     . 

12    0 

(18 

1211 

12 
16 

Fundy. 

11  30     25 

Port-au-Choix,  Newfound- 

Patapsco B.  (Bodkin  Pt.) 

land. 

10  47 

5 

United  States. 

5  42 

li 

1   ' 

Port    au    Prince,    Saint 

Patrick,  Port,  Scotland     . 

11  10 

15 

12 

Domingo. 

8    0? 

1? 

Patuxent  B.,  U.  States    . 

1  16 

2 

14 

Port  Beaufort,  U.S.     .     . 

7  26       8i'    2il 

Paul  St.,  G.  St.  Lawrence 

8    0 

6 

8 

Portchester,  England  .     . 

11  46 

13i 

10  \ 

Pee"i,  Isle  of  Man    .     .     . 

11     8 

164 

13    ( 

Port-en-Beaain,  France    . 

8  57 

20 

15  i 

Pembroke  Dockyard,  Wales 

6  12 

21 

X5,| 

Portendik,  Africa,  W.  Cst. 

10    0 

1 

6 
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High 

Ribs. 

High 

Rzra. 

Place. 

Water 
Full  and 

PUiCE. 

Water 
FuUand 

Change. 

Spg- 

Nps. 

Change. 

Spg. 

Nps. 

H.   M. 

ft. 

ft. 

H.   M. 

ft. 

ft 

Port  Boyal,  Jamaica   .     . 

11    0 

1 

Reikia^,  Iceland  .    .    , 

6    0 

174 

134 

Soand,  Ent.  U.S. 

7  16 

7i 

64 

Rendsborg,  Denmark  . 
Renfrew,  R.  Clyde,  Scot- 

7 42 

4 

Portflbridge  (Portsmouth) 

England. 

11  48 

6i 

4 

land. 

1  16 

9 

Porthoawl,  Wales   .    .    . 

6    8 

28i 

214 

Ribble  Lighthouse,  Eng- 

Porth-dyn-Ueyn, Wales    . 

8  80 

16 

land      

10  61 

24 

17 

Portiflhead,  England    .     . 

7  16 

414 

31 

Richibucto   R,  Ckilf  St 

Portland,  United  States  . 

11  26 

10 

74 

Lawrence. 

S  30 

4 

24 

Breakwater, 

Richmond,  U.S.      .     . 

4  28 

34 

21 

England. 

7    1 

6i 

44 

Harb.,  Prince 

Porto  Praya,  C.  Verde  Ida. 

6    0? 

6 

Edward  Island    .     . 

6    0 

3 

2 

Portree.  Isle  of  Skye  .     . 

6  32 

16 

101 

Richmond  Island,  U.S. 

11  30 

104 

9 

Portrieux,  France   .     .     . 

6    0 

31 

23i 

Rio  Nunez,  Africa,  W.C 

10    0 

16 

111 

Portsmouth      Dockyard, 

RistegoucheR.,  Campbell 

England. 

11  41 

12i 

10 

town,  G.  St.  Lawrence 

»         4    0 

10 

7 

United  States 

11  23 

10 

84 

Rivadeo,  Spain,  N.,  Coasi 

i       3    a 

15 

Ponlamente  B.^  Madame 

Roche  Cape,  R.  St.  Law- 

Id., C.  Breton  Id.    .     . 

7  60 

6 

4 

rence, 

9  30 

6 

4 

Poulton-Ie-Sands.Englsnd 

11  26 

27i 

214 

Rochefort,  France 

4    6 

17 

18 

Preston,  England   .     .     . 

11  49 

10 

44 

Rochelle,  France    .     . 

3  31 

17 

13 

Princes  Id.,  B.  of  Biafra . 

8  46 

4i 

Rockall,  N.  Atlantic     . 

3  30 

12 

Prospect  Biyer,  Noya  Scotia 

7  43 

7 

6 

Bookport,  United  States. 

10  67 

104 

8 

Provincetown,  U.S.     .     . 

11  22 

101 

84 

Romdals  Ids.,  Norway 

.       10  46 

6 

Pubnico    (Beach    Point), 

Rona  (South)  Light,  Scot- 

Bay of  Fundy. 

9  26 

12 

10 

land. 

6  20 

144 

104 

Puerto  de  la  Luz,   Gran 

* 

Roscofif,  France       .     . 

4  46 

23 

174 

Canaria,  Afnca,  W.C.  . 

12  62 

10 

Rosel,    Jersey,     EngUsl: 

Puerto  de  Baitiqueri,  Cuba 

9    7 

2i 

Channel. 

6  16 

SO 

214 

Maravi,  Cuba   . 

7  66 

2i 

Rota,  Spain  .... 

1  24 

124 

8 

Mata,  Cuba      . 

6  49 

21 

Rotterdam,  Netherlands 

8  46 

7 

la    Plata,    St. 

Rouen,  France  .     .     . 

2  28 

Domingo. 

7  30 

8? 

Rouge     Harbour,     New- 

 Taco,  Cuba      . 

8  49 

21 

foundland. 

7    0? 

2-4? 

10  80 

7 

4 

Roundstone,  Ireland  . 

4  28. 

13} 

m 

Pulaski  Fort,  U.S.       .     . 

7  20 

8 

7 

Royal  Island,  Bahamas 

745 

34 

Pwlheli,  Wales  .... 

7  46 

13i 

91 

Royal  Harbour,  Rnatan 

Quaco,  Bay  of  Fundy  .     . 

11  36 

80 

26 

Bay  of  Honduras. 

746 

34 

Quebec,  B.  St.  Lawrence 

6  38 

18 

13 

Port,  Jamaica 

11    0 

1 

Queensferry,      Firth      of 

Ro^an,  France  .    .     . 

8  88 

184 

104 

Forth,  Scotland       .     . 

2  37 

18 

14 

Rugged  Id.,  Bahamas 

8    0 

3 

Queenstown,  Ireland  .     . 

6    1 

113 

9 

Rugged  Id.,  Noya  Scotia 

7  69 

74 

6 

Quicks  Hole  (S.  side)  U.S. 

7  36 

8* 

84 

Rush  Port,  Ireland      . 

6    8 

54 

3i 

(N.side)   „ 

7  31 

4i 

3 

Rutland  Id.,  Ireland,  W.C 

6  22 

11 

8 

QuilleboBuf,  Franc©     .     . 

10    6 

9i 

74 

Ryde,  England  .    .    . 

11  20 

134 

Quoile  Quay,  Strangford, 

Rye  Bay,  England  .    . 

11  20 

22 

174 

Ireland. 

12  46 

11 

94 

Sabine  Pass,  G.  of  Mexico 

14 

Rabat,  Africa,   W.  Coast 

1  46 

9-12 

Sable  Cape  (Clam  Point), 

Bace  Cape,  Newfoundland 

7    0 

6* 

6 

B.  of  Fundy 

8  27 

84 

Sk 

BamosB.,  Bight  of  Benin 

4  20 

6 

(Clarkes  Harb.) 

8  68 

11 

9 

Ramsay  Sound,  Wales    . 

6    0 

17 

Sable    Island,    K.    side 

Ramsev,  Isle  of  Man  .     . 

11  12 

194 

16 

NoTa  Scotia. 

7  30 

4 

Ramsgate,  England    .     . 

11  44 

15 

12 

Island,  S.  side,  Novs 

Bamso  Fiord,  Norway      . 

10  46 

7 

Scotia 

6  30 

4 

Rappahannock  (Saunders 

Sables  d'01onne,Les,  Fran< 

3e       8  26 

14 

10 

Wharf)  United  States  . 

3    2 

2f 

2 

Sacred    Bay,   Newfound- 

Rathmullan, Ireland  .     . 

6  42 

12i 

9 

land. 

7  23 

24 

Red  Bay,  Labrador      .     . 

7  46 

3i 

14 

Saguenay,  Chicoutimi,  G 
St.  Lawrence. 

Red  Bay  (Pier),  Ireland  . 

10  81 

4 

4 

4.11 

12 

8 

Redbridge,  England    .     . 

(10  42 
12  67 

■8J 

6 

Tadonsao,     G 

St.  Lawrence. 

2  46 

17 

10 

Rfignerille,  France      .    . 

6  20 

35 

26 

Saintes,  Caribbean  Sea    . 

6  46 
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High 

BiBZ. 

High 

BlSB. 

Placi. 

Water 
Full  and 

Pliob. 

Water 
Full  and 

Change. 

Spg. 

Nps. 

Change. 

Spg  Nps. 

H.   M. 

ft. 

ft. 

H.   M. 

ft. 

ft. 

Sal,  C.  Verde  Ida.,  Africa, 

Senegal,  (Bar),  Africa,  W.C. 

8  42 

6 

W.  Coast. 

7  46 

5 

Senegal  (Guet  N'Dar)      . 

8  42 

6 

Salcombe,  England      .     . 

5  41 

15 

114 

/bi    T — :-\    kAJ^ 

Salem,  United  SUtes  .     . 

11  13 

104 

8 

W.  Coast. 

10    0 

6 

Salm  Eirer ,  Africa,  West 

2 

Coast 

8  10 

6 

Serranilla  Bank,  Mosquito 

Balmedina  Bocks,  Spain  . 

1  27 

124 

8 

Coast. 

irr. 

2 

Saltash,  B.  Tamar,  Eng- 

Setubal, Portugal  .    .     . 

2  30 

8 

land. 

5  45 

16 

11 

Seudre  Biver,  (entrance). 

Salt  Cay  Anchorage,  Baha- 

France. 

3  31 

16 

114 

mas. 

8  15 

4 

3 

Seven  Islands,  Lapland    . 

8  20 

12 

Saltees,      St.      George's 
Channel. 

PfiT  Clnlfnf 

5  40 

St  Lawrence. 

1  40 

9 

6 

San  Joan,  Pnerto  Bico    . 

8    2 

14 

Shediac    Harbour,    New 

{  1    0 
\  8    0 

M 

2 

San  Lncar,  Spain  .     .    . 

1  63 

124 

8 

Brunswick. 

San  Fernando,  Trinidad  . 

4  88 

6 

3 

Sheffield  Island,  U.S.      . 

10  68 

84 

74 

Sand  Cay,  United  States 

8  40 

2 

1 

Sheephaycn,  Ireland   .     . 

6  32 

llf 

84 

Sands  Point,   U.S.     .     . 

11  18 

9 

74 

Sheemess,  England    .     . 

0  37 

16 

134 

Sandy  Core,  E.,  Bay  of 

Sheet  Harb.,  Nova  Scotia 

8    6 

64 

44 

Fundy. 

10  33 

214 

171 

Shelbume,  Nova  Scotia   . 

8    4 

7 

54 

Sandy  Cove,  W.,  Bay  of 

Sheldrake  Island,  Gulf  St. 

Fondy. 

10  47 

23 

19 

Lawrence. 

6    0 

5 

3 

Hook,  U.S.     .     . 

7  29 

64 

5 

Sherbro  B.,  Africa,  W.C. 

6    0 

11 

Sangwin  B.,  Africa,  W.C. 

5  15 

4 

Shields,  North,  England  . 

3  23 

184 

10 

Santa    Cruz   or    Agadir, 

Ship  Harb.,  Nova  Scotia  . 

7  64 

64 

44 

Africa. 

12  45 

9 

Shippigan,  G.  St.  Lawrence 

3  42 

64 

8 

TrnrrifFn   On 

Shoreham,  England    .     . 

11  .84 

18 

134 

naiylds 

1  30 

8 

Sierra  Leone,  Africa,  W.C. 

7  56 

8 

Santander,  Spain    .     .     . 

3  30 

15 

12 

Simons  St.,  Island,  U.S. 

7  43 

84 

6i 

Santiago  de  Cnha,  Caha  . 

8  33 

2* 

Sinou,  Africa,  W.  Coast  . 

6    0 

4 

Santona,  Spain       .     .     . 

3  30 

124 

104 

Sisal,  Gulf  of  Mexico 

2 

Sam  Badrig  or  the  Cause- 

, Skaapen  Fiord,  Faroe  Is- 

way, Wales. 

7  30 

13 

lands  : — 

Sam-y-biwh  Beef,  Wales 

7  40 

14 

Between  Stormoe  and 

Savannah  (city),  U.S.      . 

8  13 

74 

64 

Sandoe. 

6    0 

94 

74 

(entrance),  U.S. 

7  20 

8 

7 

Between  Hestoe  and 

Scales  Point,  Blackwater 

Sandoe. 

5  30 

94 

74 

Birer,  England  .    .    . 
Scalloway,  Shetland    .    . 

12    0 

14f 

10 

Skagen  or  the  Skaw,  Jut- 

9 30 

61 

44 

land. 

6  66 

1 

Scapa,  Orkneys 

9    5 

10 

74 

Skerry,   Great,  E.    side, 

Scarborough,  England     . 

4  11 

161 

124 

Pentland  Firth. 

11    4 

71 

64 

Scarcies  B.,  Africa,  W.C. 

7  10 

10 

Skerry,   Great.  W.  side, 

Scamish,  Tiree  Id.,  Scot- 

Pentland  Firth. 

10  53 

land. 

5  31 

12 

9 

Skerries,  Ireland,  N.  Cst. 

6  15 

6 

3 

Scilly,  Tresoow  .... 

4  22 

16* 

124 

Skerries,  E.  Coast .     .    . 

11    0 

13 

10 

SdUy  (St.  Agnes  Id.)  .     . 

4  30 

16 

12 

1  Skip  Ness,  Scotland    .    . 

11  60 

9 

(St.  Mary  Id.)  Eng- 

j  Skull,  Ireland    .... 

4    2 

91 

74 

land. 

4  18 

161 

114 

Slaughden,  Orford,  Eng- 

Seaforth    Loch,    Athline, 

1      land. 

1    0 

74 

Scotland. 

6  16 

16 

10 

1  Slievebane  Bay,  Ireland, 

3  24 

144 

104 

1      W.  Coast. 

6  49 

104 

7i 

Seal  Id.,  C.  Sable,  Bay  of 

!  Sligo  Bay,  Mullaghmore 
Ireland. 

Fundy. 

9  49 

121 

10 

5  18 

114 

8i 

Seal  Cove,  Grand  Manan, 

Harbour,  Ireland 

5  23 

114 

84 

B.  of  Fundy  .... 

10  54 

20 

16 

Syhie  Head,  Ireland,  W.C. 

4  80 

134 

10 

Seamount  Bay,  Mulroy  B., 

Smalls    Lighthouse,    St. 

Ireland. 

6  44 

74 

George's  Channel. 

6    0 

21 

Sebastian,  Spain,  N.  Coast 

3    0 

12 

9 

Smerwick,  Ireland  .     .     . 

3  50 

114 

8 

Sein,  Isle  de,  France  .     . 

3  21 

174 

12 

Smithville,  United  States 

7  19 

64 

Seleney  Bay,  I^pland      . 

7    9 

9 

Snaps     Bridge,     Orford, 

Selsea  Bill,  England  .    . 

11  45 

104 

124 

England. 

3     0 

6 
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High 

Rise. 

High 

Rise. 

Place. 

Water 
Full  and 

Place. 

Water 
Full  and 

1 

Change. 

Spg.Nps. 

Change.  W.  Nps. 

H.   M. 

ft.  1  ft. 

H.  M.    1   ft. 

ft. 

Socoa,  France    .... 

3  19 

12i     8J 

Tangier,  Africa,  N.  Coast 

1  42  1    8 

Bolovet  Boad,  White  Sea 
Solway  (Tarn  Point),  Scot- 

6   0 

4 

Tappahannoek,  U.S.   .     . 

0  42  1     2 

14 

Tarbert,  Ireland     .     .     . 

4  67  1  144 

m 

land. 

11  22 

23     18 

Tarifa^Spam      .... 

1  46  ;    6 

34 

SosnoTaia  Bay,  White  Sea 

2  40 

^i 

Tarn  Point,  Solway.  Scot- 

1 

Soanovets,  White  Sea      . 

11  44 

18  1 

land. 

11  22  :  23 

18 

Sonma,  White  Sea      .    . 

6  30 

5i 

Tarpaulin  Coye,  U.S. 

8    4       21 

24 

South  Rock,  Ireland    .     . 

10  68 

13     101 

Tarrytown,  U.S.      .     .     . 

9  57       4 

34 

Southampton,  Bngland    . 

10  30 
12  45 

}13     9J 

Tatamagouche,  Nova  Scotia 
Tay  RiTer  (Bar),  Scotland 

10    0       8 
2    6  1  16 

5 
14 

South   West    Bay,    New 

Teelin  Harb.,  Ireland 

5  IC 

114 

84 

Providence. 

7  80 

4 

Tees  R.  (Bar),  England  . 

3  45 

15 

0  utliemess,  England      . 

fll  20 
no  20 

28 

Teignmouth,  England 

6    0 

13 

94 

0  uthwold,  England    .     . 

64     4i 

Tenby,  Wa'es    .... 

6    0 

27 

20 

Spain,  Port,  Trinidad 

4  30 

4 

24 

Tenerife  Cape  Verde,  Ids. 

Spensers  Anchorage,  Bay 

,       (Santa  Cruz). 

84 

6 

of  Fundy. 

11  42 

39 

33 

Terceira,  Azores     .     .     . 

12  32 

44 

Sphaz    Boada,    Mediter- 

] Teriberka  R.,  Laphind     . 

7  20 

12 

ranean. 

4  80 

5 

3 

TerscheUing  (West),  Ne- 

Spicers  CoYe,Bay  of  Fundy 

11  35 

37     304 

1      therlands. 

8  40 

6 

5 

Spitzbergen  (Bell  Sound) 

8  56 

84 

,  Tetrina,  White  Sea     .     . 

3  17 

7 

Spitzbergen,  Danes  Sound 

0  24 

54: 

.  Tetuan,  Africa,  N.  Coast 

2  23 

24 

14 

Spurn  Point  (Humber  R.), 

1        1 

,  Texel  (outside  Shoals),  Ne- 
therlands. 

England. 

5  26 

18i  15 

6  30 

4 

84 

Stirling.   Fuih  of  Forth, 

Thomas  St.,  Island,  Africa 

8  25 

44 

Scotland. 

10  53 

14 

114 

'  Thorsminde,  Jutland  .     . 

8  84 

2 

Stirrup  Cays,  Bahamas    . 

1  Three  Pomts  Cape,  Alrica. 

Stockton  (Tees),  England 

3  52 

74 

44 

!      W.  Coast. 

4    0 

4 

Stonefield   (Loch  £t  ive, 

7    0 

4 

Three  Rirers,  Biver  St. 

Scotland. 

4  40 

11 

1      Ijawrenee. 

11  SO 

1 

Stonehaven,  Scotland  .     . 

ThrogB  Point,  U.S.      .     . 

11  20 

94 

74 

Stonington,  United  States 

7    3 

Thurso,  Scotland    .     .    . 

8  28 

134 

94 

Stomoway,  Lewis  Island, 

1  10 

14 

11 

Timballier  Bay,    0.    of 

SootUnd. 

9    7 

34 

3 

Mexico. 

• 

2 

Quay.    .    .    . 

Tobago,  Caribbean  Sea    . 

3     0 

4 

2 

Head  of  Lough 

6  46 

13 

94 

Tobermory,  Isle  of  Mull  . 

5  86 

13 

94 

Strangford  (Killard  Point), 

12  31 

104 

8i 

Tonning,  Germany      .     . 

2    1 

9 

Ireland. 

12  44 

114 

94 

Torbay,  England    .    .     . 

6    0 

13 

10 

Stroma,  S.  side,  Pentland 

Tortola,  Virgin  Islands    . 

8  SO 

14 

Firth 

9  47 

9 

64 

Tortugas,  Florida,  U.S.   . 
Tracadie,  Prinoe  Edward 

9  56 

14 

1 

StromnesB,  Orkneys    .     . 

9    0 

10 

74 

Suderoe  Fiord,  F»roe  Ids. 

6    0 

94 

74 

Island. 

7    8 

34 

2 

Sumburgh  Head,  SheUand 

9  45 

11  45 

7 

Sunderland,  England  .     . 

3  22 

144 

11 

Trawbreaga  Lough,  Ireland 

6  10 

114 

84 

N.,  England. 

2  30 

14 

114 

Tr6guier,  France    .    .    . 

6  32 

25 

184 

Surin  St.,  Fayce  .     . 

4  11 

144 

11 

Trek  Island,  White  Sea    . 

10  48 

20 

Surinam,  GuLana .    .    . 

6    0 

54 

Trepassey,  Newfoundland 

7     0 

64 

6 

Sutton  Pool,  England      . 

5  32 

164 

114 

Tr6port,  Franco      .    .     . 

11     9 

27 

21 

Sviatoi  Nos,  Lapland  .    . 

9  15 

14 

Triangles,  Gulf  of  Mexico 

14 

Svinoe  Fiord,  Faroe  Ids. 

12    0 

64 

44 

Trieste,  Adriatic     .     .     . 

9  35 

84 

Swansea  (Mumbles  Light- 

Trinidad    (Port    Spain), 

house,)  Wales     .    .     . 
Swona,  E.  side,  Pentland 

6    1 

274 

204 

Caribbee  I<)landB. 

4  30 

4 

3 

Trinity  Bay  (Bull  Island), 

Firth. 

10  24 

10 

74 

Newfoundland. 

7  22 

84 

2 

W.  side,  Pentland 

Trinity    Harbour,    New- 

Firth. 

9  35 

10 

7 

foundland. 

7  10 

34 

2 

Sydney  Harb.,  Cape  Breton 

9    0 

6 

4 

Tripoli  (Syria),   Mediter- 

Tabou  R.,  Africa,  W.  Cst. 

4  45 

3-4 

ranean. 

10  20 

2 

Tampa  Bay,  United  States 

11  21 

li 

14 

Triton  Ilarb.,  Kewfound- 

Tanera,  Summer  Islands, 

Ij      land. 

7    07 

2-4? 

Scotiand. 

6  37 

14 

104 1  Tromsb,  Norway     .    .     . 

il 

1  46 

8 
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High 

BiSH. 

High 

RiSB. 

Place. 

Water 

Place. 

Water 
FuUand 

Full  and 

Change.  ^Spg. 

Nps. 

Change. 

Spg. 

Nps. 

H.    M. 

ft. 

ft. 

H.    M. 

ft. 

ft. 

Troon,  Scotland      .     .     . 

11  50 

10 

74 

West  Gat,  Netherlands    . 

1  45 

7 

Tniro,    England    (Town 

West  Quoddy,  B.  of  Fundy 

11  12 

21 

17 

Quay). 

6    5 

10 

6 

Westmanshaven,     FaBroe 

Tudwall,  St.,  Koad,  Wales 

7  45 

14 

Islands. 

8     0 

94 

74 

Tunis,  Mediterranean 

8 

Westness,  Orkneys      .    . 

9  11 

19 

74 

Turks,  Islands,  Bahamas 

3 

Westou-super-Mare,  Eng. 

6  54 

37 

284 

Tuma  Bay,  White  Sea    . 

9  54 

11 

Westport,  Ireland  .     .     . 

4  57 

124 

94 

Turner  C,  Prince  Edward 

Wexford,  Ireland    .     .     . 

7  21 

5 

84 

Island. 

6  16 

4 

2 

Whitby.  England    .     .     . 

3  45 

15 

114 

Tynemouth  (Bar),  England 
Uist,  B.  (Loch  Boisdale), 

3  20 

14J 

11 

Whitehaven,  England 

11  14 

2^ 

84 

,  Nova  Scotia 

8    0 

64 

44 

Scotland,  W.C. 

6  47 

12J 

24 

Wick,  Scotland  .... 

11  22 

10 

74 

Uist  North  (Kallln),  Scot- 

Wicklow,  Ireland    .     .     . 

10  29 

9 

64 

hind,  W.  Coast. 

5  69 

m 

94 

Widewall,  Orkneys      .     . 

9    3 

10 

74 

rVftllAv^     Sent 

Wigton,  Scotland    .     .     . 
WilliamPrt.,Scotland,W.C. 

11  30 
11  10 

land,  W.  Coast. 

6  10 

114 

84 

18 

10 

Ullapool,    Loch    Broom, 

Wilmington,  U.S.  .     .     . 

9     6 

3 

2i 

Scotland. 

6  40 

14i 

104 

Winter  Harbour,  Melville 

UpemTik,  Greenland  .     . 

11     0 

8 

Island. 

1  30 

3i 

Urie  Firth,  Shetlands  .     . 

9  45 

6i 

5 

Winterton  Ness,  England 

8  25 

7f 

64 

Ushant,  France      .     .     . 

3  32 

19i 

13J 

Wisbeach,  England     .     . 

7  30 

15 

Viere,  Norway    .... 

12    0 

9       7i 

Eye,  England 

Wivenhoe,    Colne    River 

20 

Valentia  Harb.,  Ireland  . 

3  42 

11 

8 

Valery       St.,      en-Caux, 

>      England. 

12  10 

15 

10 

France. 

10  46 

27 

211 

Wostenholm  Sound,  Arctic 

1 1    4.A 

27 

111 

21J 

81 

Regions. 
Woodbridge,  ElingstonQuay 

11     8 
0  35 

'7*5 
10 

Vallay,  N.  Uist,  Scothmd 

6  10 

Yeere,  Netherlands      .    . 

1  20 

15 

,  Wilford  Bdg. 

0  55 

7 

Yentry,  Ireland       .     .     . 

8  44 

lOi 

71 

Woodbridge    or  Bawdsey 

Vera  Cruz,  Gulf  of  Mexico 

2 

,       Haven  (Bar),  England 

11  45 

12 

9 

Verde  Cape,  AMca,  W.C. 

7  45 

5 

Woods    Hole     (entrance 

Verte  Bay,  Nova  Scotia    . 

10    0 

9 

5 

from  Vineyard  Sound), 

Vermilion    Bay,   Gulf   of 

.      United  States. 

8  34 

2 

14 

Mexico. 

irr. 

24 

li 

Vigo,  Spam 

3    0 

12 

from     Buzzard     Bay), 

Vin  Harb.,  G.  St.  Lawrence 

6  45 

5       3 

United  States. 

7  59 

4} 

4 

Vincent,  St.,  Caribbean  Sea 

3    0 

14     1 

Woolwich,  England     .     . 

1  37 

18 

154 

Vivero,  Spain,   N.   Coast 

3    0 

15 

j  Workington,  England 

11     4 

20 

15 

VoronoT  C,  White  Sea    . 

11  20 

17 

Wrabness,     Stour    River 

Waagoe  Fiord,  Faeroe  Ids. 

6    0 

94     7i 

England. 
Wronger  Oog,  Germany  . 

12  29 

12 

Walker,  B.  Tyne,  England 

104 

12    0 

9? 

Wallace  liar..  Nova  Scotia 

10  30 

8       5 

1  Wrath  Cape,  Scotland      . 

7  30 

154' 

Wapitaguii  Harb.,  G.  St. 

1  Yafa  Mediterranean     .     . 

10    0 

14! 

Lawrence 

10  30 

5       3 

'  Yarmouth  Haven  (Brush), 

1 

Warleigh  Quay,  R.  Tavy, 

1 

England. 

6jl    4  J 

England. 

5  47 

14J-  lOi 

,  Bay  of  Fundy 

10    9 

16 

13 

Warrenpoint,  Carlingford, 

1 

Bridge,  England 

5 

4 

Ireland. 

11  10 

14i    12 

(Rd.)    England 

,  Isle  of  Wight, 
England. 

9  15 

6 

4 

1 

f  10    0 

Ireland. 

6  20 

6i     5 

1  12    0 

}7i    64 

Watch  Hill,  United  States 

9    0 

3       2} 

Yealm  River,  Bigbury  Bay, 

i 

Waterford  (Bridge),  Ireland 

6    6 

m    101 

England. 

6  37 

161   114 

(DuncannonFt.) 

5  20 

124    10 

Yellaboi,  Africa,  W.  Coast 

7  10 

10  , 

Weir  Head,  B.  Tamar,  Eng. 

6  17 

54     14* 

Yen,  lie  d',  France      ♦    . 

3     i) 

Hi  10 

Wellfleet,  United  States  . 

11    6 

13J    12 

York  Factory,  Hudson  Bay 

11  15 

12  1 

Wells,  England       .     .     . 

7    0 

12  , 

River,      (Moody's 

i 

Bar,  England     .     . 

6  20 

18 

Wharf),  United  States. 

9  35 

34 

Weser  (outer  light  vessel), 

10  37 

5i? 

Germany. 

11  30 

Youghal,  Ireland     .     .     . 

5  14 

r2j  10 

West  Cove,  Kenmare  R., 

Young  Cove,  B.  of  Fundy 

11  14 

32 

25 

Ireland. 

3  52 

10       7i 

1  Zieriksee,  Netherlands      . 

2     0 

11 

9 

246       TIDE-TABLES  FOR  THE  COAST  OP  GREAT  BRITAIN. 

The  foregoing  Table,— p.  281—245,  which  is  very  complete  for  the  Norti 
Atlantic — will  enable  the  mariner,  with  the  aid  of  his  **  Epitome  of  Navigation/' 
to  find  the  approximate  time  of  High  Water  at  the  port  to  which  he  is  bound  on 
any  day  of  the  year. 

In  conclasion, — to  the  remarks  on  the  Tides  (p.  216-280)  we  are  enabled  to 
append  another  valuable  paper  originally  contributed  to  the  Mercantile  Marine 
Magazine,  and  which  seamen  will  find  of  great  service  when  navigating  {he  coasts 
of  England,  Scotland  and  Ireland. 


Tide-Tables  fob  the  Coast  of  Gbeat  Bbitain. 
By  E.  Bubstal,  Commander  R.N. 

It  has  frequently  occurred  to  me  that  the  seaman,  when  navigating  our  shores, 
is  much  perplexed  to  know  how  the  stream  is  running,  and  when  it  will  be  slack, 
and  that  he  has  to  refer  to  a  **  tide-table  "  of  the  nearest  port,  and  deduce  from 
the  time  of  high  water  at  that  port  the  time  when  the  stream  will  end  where  he 
is ; — otherwise  he  observes  that  it  is  high  water,  full  and  change,  at  a  certain 
time,  and  from  that  calculates,  according  to  the  age  of  the  moon,  what  the  time 
of  high  water  is  on  the  day  required,  and  then  applies  the  necessary  correction 
for  the  time  of  slack  water.  The  value  of  being  tolerably  well  informed  as  to 
the  tides,  the  set  and  velocity  of  the  stream,  and  when  it  turns,  must  be  apparent 
to  every  person  having  the  care  of  navigating  a  vessel  along  the  coast. 

With  these  views  of  the  subject,  after  many  years  service  on  nautical  surveyB 
on  our  coasts,  I  have  been  led  to  consider  that  one  uniform  port  of  reference  will 
be  best  suited  to  give  the  seaman  that  information  on  the  subject  of  tides. 
I  have,  therefore,  made  London  that  port  of  reference,  and  as  every  almanac  has 
a  London  time-table  in  it,  it  will  be  only  necessary  to  add  to  or  subtract  from 
the  time  of  high  water  at  London,  the  constant  shown  in  the  following  tables, 
when  the  time  of  high  water  dock  will  be  found  at  any  point  along  the  coasts  of 
Great  Britain  and  Ireland. 

The  time  used  is  the  local  time  at  each  position,  it  not  being  necessary  to 
make  any  correction  for  difference  of  longitude  with  London. 

I  am  aware  that  the  semimensual  inequalities  in  time  with  London  and  the 
various  ports  will,  in  some  instances,  cause  a  variation  of  15  minutes  from  the  tmthy 
but  as  the  tides  are  so  much  influenced  by  atmospheric  changes,  the  resnli 
arrived  at  from  these  tables  will,  I  venture  to  hope,  be  sufficiently  correct  for  all 
the  purposes  of  navigation. 

In  the  following  Tables — a,  signifies  afi^r;  b,  before. 
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As  a  general  rule,  the  stream  in  the  offing  on  the  N.W.  Coast  of  Ireland  mns 
to  N.E.,  until  8  hours  after  High  Water  by  the  shore,  and  the  inshore  stream 
ceases  very  shortly  after  High  Water. 

Prevailing  S.W.  winds  cause  the  flood  stream  to  run  longer  and  stronger,  and 
they  have  the  contraiy  effect  on  the  ebb  stream. 


CHAPTER  XVI. 
DEPTH  OF  THE  NORTH  ATLANTIC. 

1.  ]>««p-8aa  8oimdJ]i8:B--'0ur  absolute  knowledge  of  the  depth  of  the  ocean  is 
very  limited.  It  is  true  that  a  large  number  of  deep-sea  soundings  have  been  made 
here  and  there,  but  even  if  they  could  be  received  as  perfectly  accurate,  they  would 
no  more  furnish  data  for  establishing  the  mean  depth  than  determining  the  height 
(above  the  sea-level)  of  a  few  scattered  points  in  Great  Britain  would  give  an 
approximate  knowledge  of  the  general  surface  of  the  country.  Many  of  the  earlier 
observations  are  known  to  be  erroneous,  inasmuch  as  in  some  instances  the  libe  was 
running  out  to  supposed  enormous  depths  at  the  same  rate  as  at  starting,  which  it 
certainly  could  not  do  ij  the  lead  were  descending ;  in  fact,  only  a  small  part  of  the 
velocity  in  such  instances  could  have  been  produced  by  the  downward  movement 
of  the  sinker,  and  the  inference  is  that  no  bottom  was  reached  with  from  1000  to 
2000  (or  perhaps  3000)  fathoms,  beyond  which  limit  the  higher  numbers  represent 
the  influence  of  undercurrents — ^together  with  the  drift  of  the  vessel  on  the  surface. 

In  making  deep-sea  soundings  it  is  now  the  practice  to  time  the  descent  of  each 
hundred  fathoms  as  the  marked  line  goes  out.  The  United  States  set  the  example 
in  improved  methods  of  taking  these  soundings,  and  they  have  been  well  followed 
up  by  Commander  Dayman,  R.N.  The  mean  of  experimemts  for  the  sinker  and 
twine  is  now  estimated  as  follows : — 

2m.  21s.  as  the  average  time  of  descent  from  400  to    500  fathoms. 
8m.  26s.  „  „  „         1000  to  1100       „ 

4m.  298.  „  „  „         1800  to  1900       „ 

Nevertheless,  when  a  great  length  of  line  has  run  out,  anomalies  still  show, — ^and 
it  will  require  all  the  resources  of  modem  science,  and  all  the  ingenuity  that  can 
be  brought  to  bear  on  the  subject,  before  the  lowest  depths  are  satisfisictorily 
determined. 

The  pressure  increases  with  the  depth, — ^to  the  amount  of  15  pounds  upon  every 
square  inch  for  every  84  feet  in  depth  ;  but  the  density  is  not  thereby  sensibly 
increased,  owing  to  the  incompressibility  of  the  water ;  so  that  neither  the  buoyant 
force,  nor  the  resistance  to  the  motion  of  any  body,  is  sensibly  increased  from 
the  surface  to  the  bottom.  At  the  depth  of  8000  fathoms,  for  instance,  the 
pressure  upon  a  square  inch  is  nearly  8000  pounds,  but  the  column  of  18,000 
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feet  of  water  is  only  shortened  abont  60  feet ;  the  density  is  thus  but  slightly 
increased ;  bnt  the  effect  of  this  enormous  pressure  upon  compressible  bodies,  as 
air,  wood,  &c.,  is  to  condense  them  into  a  smaller  bulk,  by  which  they  may  be 
rendered  heavier  than  water,  and  will  sink  of  their  own  weight. 

Now,  how  is  it  with  the  sounding  lead  and  line  ?  The  lead,  if  allowed  to  descend 
alone,  will  fall  with  a  uniform  and  rapid  velocity  to  the  bottom.  This  yelocity 
wUl  be  attained  within  a  few  feet  of  the  surfsuse,  and  will  be  due  to  the  opposing 
forces  of  gravity  and  the  resistance  of  the  water,  which  will  be  balanced  when  the 
uniform  velocity  is  reached.  But  if  a  line  be  attached  to  the  lead,  a  few  hundred 
feet  of  the  line  will  offer  a  resistance  to  the  motion  nearly  equal  to  the  whole 
weight  of  the  lead,  and  as  successive  lengths  of  line  are  drawn  into  the  water,  the 
resistance  is  constantly  increased ;  so  that  at  2000  or  8000  fathoms  depth,  the 
weight  will  be  almost  entirely  suspended  in  the  sea  by  the  resistance  of  the  water 
along  the  side  of  the  line. 

Some  idea  qf  the  resistance  which  opposes  the  motion  of  a  sounding  line  may 
be  formed  from  the  fact  that,  upon  1000  fathoms  of  a  line  one-tenth  of  an  inch  in 
diameter,  moving  with  a  velocity  of  8  feet  per  second,  the  resistance  is  between 
25  and  80  pounds.  And  if  the  velocity  be  increased  to  6  feet  per  second,  the 
resistance  upon  the  line  becomes  100  pounds  nearly.  Or,  if  the  length  of 
the  line  be  doubled,  with  the  same  velocity,  the  resistance  is  doubled;  and  it  is 
also  directly  proportional  to  the  diameter  of  the  line.'i^ 

These  are  some  of  the  reasons  why  an  improvement  in  the  mode  of  measuring 
the  depths  of  the  sea  is  not  only  desirable,  but  necessary,  before  an  accurate 
knowledge  of  those  depths  can  be  obtained ;  and  the  end  to  be  attained  is  far 
from  unimportant,  regarded  physically,  since  it  would  be  valuable  to  know  how 
far  the  general  features  of  the  land,  as  seen  in  the  bounding  continents,  extend 
and  influence  the  space  between  them,  and  whether  the  ocean  descends  to  its 
lowest  depths  with  all  the  irregularities  that  the  continents  present  in  attaining 
to  their  greatest  altitudes. 

In  regard  to  navigation  these  deep-sea  soxmdings  tend  to  disprove  the  existence 
of  many  shoals  incautiously  reported ;  but  they  certainly  cannot  do  so  in  aU  cases. 

The  following  table  includes  aU  the  important  soundings  that  have  been  made 
in  the  Nobth  Atlantio  between  Lat.  60°  N.  and  the  Equator;  tbe  capital 
letters  in  the  fourth  column  refer  to  the  several  authorities  by  whom  they  were 
taken; — ^thus,  B.,  for  Lieut.  Bebbthan,  U.S.  Navy;  D.,  for  Commandvbl 
Daticak,  R.N. ;  P.,  for  Capt.  Pullen,  R.N. ;  L.,  for  Lieut.  Lee,  U.S.  Navy; 
and  A,,  J.,  J.A.,  L.,  P!  and  S.,  are  respectively  attached  to  the  observations 
made  by  officers  of  the  U.S.  Coast  Survey  in  the  Albany,  Jamestown,  John 
Adams,  St.  Louis,  Plymouth,  Portsmouth,  Saranac,  and  Susquehanna, 

The  Asterisk  (*)  in  the  third  column  indicates  that  no  bottom  was  found  at  the 
depth  stated. 

*  Professor  W.  P.  Trowbridge. 
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Position. 

Depth 
in 

By  whom 

Position. 

1 

Depth 
in 

By  whom 

Fthms. 

made. 

, 

Ftbms. 

i  ■■■  

Lat. 

Long. 

Lat. 

Long. 

. 

49^69' N. 

17^35'  W. 

2700 

B. 

!  39*'17'N. 

27°46' W. 

806 

D. 

49  57 

13  16 

1580 

B. 

1  39  14 

19  1 

2820 

B. 

49  53 

31  34 

1900 

B. 

39  12 

32  22 

1075 

D. 

48  16 

86  22 

2100 

B- 

!  38  64 

31  2 

925 

D. 

47  48 

11  12 

2275 

D. 

38  64 

33  30 

1500 

B. 

47  38 

9  1 

1800 

B. 

38  51 

28  27 

766 

D. 

47  12 

10  0 

2525 

D. 

58  60 

43  49 

1600 

J. 

47  6 

12  57 

2360 

D. 

38  38 

66  31 

1625* 

A. 

46  63 

37  46 

2000 

B. 

38  33 

29  33 

960 

D. 

46  48 

21  42 

2466 

B. 

38  23 

28  50 

409 

D. 

46  42 

13  5 

1600* 

P. 

38  16 

45  33 

2000 

J, 

46  33 

14  39 

2460 

D. 

38  13 

62  32 

3700 

J. 

46  32 

12  42 

2190 

B. 

38  3 

67  14 

4920* 

B. 

46  26 

26  55 

1400 

B. 

37  50 

32  7 

2000 

J. 

46  15 

30  4 

1760 

B. 

37  28 

66  22 

6000 

P. 

46  12 

13  3 

1800 

P. 

37  26 

65  48 

1176* 

L. 

45  58 

29  35 

1900 

B. 

37  24 

68  52 

2920 

B. 

46  63 

16  7 

2300 

D. 

37  6 

68  2 

2000 

J. 

45  13 

27  38 

1320 

B. 

36  69 

19  59 

2500 

B. 

45  11 

17  26 

2100 

D. 

38  49  . 

19  64 

2760 

B. 

45  7 

26  8 

1600 

B. 

36  4:3 

74^0 

1500* 

J. 

44  52 

30  38 

1560 

B. 

36  33 

73  0 

1900* 

J, 

44  43 

24  35 

1370 

B. 

36  16 

46  5*Z 

6070* 

L. 

44  42 

24  35 

1500 

B. 

36  4 

73  59 

1460* 

L. 

44  41 

40  16 

1800 

B. 

36  0 

27  20 

4000* 

J. 

44  34 

18  47 

2375 

D. 

35  52 

65  56 

1000* 

L. 

44  6 

20  0 

2100 

D. 

1  36  7 

25  43 

1040 

J.  A. 

44  5 

13  29 

2560 

B. 

36  6 

26  60 

4000* 

J, 

43  47 

24  24 

1860 

B. 

•  34  23 

20  67 

2150 

B. 

43  40 

42  55 

2700 

B. 

1  34  18 

16  45 

2298 

B. 

43  17 

21  20 

1800 

D. 

;  34  11 

43  21 

2800 

P. 

43  10 

46  66 

2760 

D. 

1  34  2 

73  6 

700* 

L. 

42  44 

28  20 

1210 

B. 

1  33  60 

52  34 

2600 

J,  A, 

42  40 

31  11 

1680 

B. 

1  33  35 

38  32 

1800 

S, 

42  24 

43  19 

2725 

D. 

1  33  34 

61  38 

1950* 

A. 

42  22 

50  0 

1650 

B. 

38  8 

16  10 

2950* 

B. 

42  16 

22  32 

1900 

D. 

33  3 

48  36 

3550 

B. 

42  10 

42  4 

1850 

B. 

1  33  3 

72  14 

346- 

L. 

42  7 

15  29 

2600 

B. 

1  32  55 

47  58 

6600* 

B. 

42  7 

41  28 

3000* 

J. 

'  32  47 

50  0 

3250 

B. 

41  60 

23  40 

1830 

D. 

32  46 

59  66 

800* 

L. 

41  43 

51  31 

3130 

B. 

32  29 

47  2 

1950* 

B. 

41  40 

56  1 

2595 

B. 

82  10 

69  9 

300* 

L. 

41  40 

59  23 

2600 

B. 

1  32  6 

44  47 

6500 

J,  A. 

41  12 

62  38 

2200 

B. 

32  1 

44  21 

2250 

B. 

41  9 

43  40 

1975 

B. 

31  46 

22  3 

2850 

B. 

41  7 

49  23 

4580 

B. 

81  17 

**3  8 

2400 

B. 

41  7 

64  37 

2710 

B. 

31  17 

53  22 

500* 

L. 

41  4 

24  31 

2060 

D. 

'  31  16 

43  28 

2080 

B. 

40  50 

64  44 

2200 

B. 

'  31  1 

44  31 

2300 

jr.  A. 

40  49 

29  0 

1080 

B. 

30  49 

27  26 

1100* 

B. 

40  48 

30  2 

830 

B. 

80  49 

27  26 

2200* 

B. 

40  36 

5i  18 

3460 

B. 

30  38 

70^0 

600* 

L. 

40  85 

31  56 

1230 

B. 

.  30  6 

58  52 

1000* 

A. 

40  34 

58  30 

2760 

B. 

29  26 

66  42 

1480 

B. 

40  24 

25  26 

1200 

D. 

29  14 

35  49 

2270 

B. 

40  20 

17  48 

2650 

B. 

29  12 

22  50 

2800 

B. 

40  10 

35  2 

2776 

D. 

28  56 

(19  4 

1000* 

L. 

39  41 

26  37 

1426 

D. 

28  56 

41  12 

18S0* 

B. 

39  40 

33  34 

1926 

D. 

28  23 

64  47 

251 -< 

B. 

89  39 

70  30 

1000* 

B. 

28  20 

69  24 

291)0 

B. 

39  36 

41  6 

2675 

B. 

28  14 

69  44 

2950 

B. 

1 
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Position. 

Fthms. 

By  whom 

Position. 

Depth 

1  ^° 
Fthm« 

By  whom 

made. 

made. 

Lat. 

Long. 

Lat. 

Long. 

28*  4'N. 

1  61*  4'  W. 

3080 

B. 

17«  2'N. 

28*  8'  W. 

!  2460 

B. 

27  21 

68  6 

1000* 

L. 

16  59 

21  88 

i  1580 

L. 

37  19 

77  18 

690 

A. 

16  43 

58  6 

346* 

L. 

27  10 

75  6 

1806 

A. 

16  43 

68  55 

3200* 

L. 

27  10 

76  69 

1180 

A, 

16  42 

59  6 

1000* 

L. 

.  27  6 

21  21 

1700 

B. 

16  34 

20  47 

1876 

L. 

27  2 

30  48 

2580 

B. 

1  16  30 

20  58 

1941 

L. 

26  49 

66  54 

2710 

B. 

1  15  56 

49  34 

600* 

L. 

26  43 

38  39 

800* 

L. 

15  66 

49  39 

500* 

L. 

26  33 

67  33 

1000* 

L. 

15  54 

56  45 

1000* 

L. 

26  32 

60  7 

3825 

L. 

16  62 

49  34 

540» 

L. 

26  31 

74  10 

1590 

A. 

15  52 

49  40 

560* 

L. 

26  28 

.  73  50 

1778 

A. 

15  25 

55  1 

3020 

L. 

26  45 

60  7 

556* 

L. 

15  24 

21  47 

1220 

L. 

25  30 

37  44 

1560* 

L. 

16  9 

22  29 

1380 

L. 

25  30 

37  42 

1720 

L. 

15  8 

22  67 

1120 

L. 

«5  80 

72  7 

4100 

P. 

16  6 

60  34 

500- 

L. 

25  14 

68  67 

2360 

L. 

15  3 

23  13 

790 

L. 

26  11 

60  0 

520* 

L. 

16  0 

48  58 

250* 

L. 

25  4 

36  13 

1000* 

L. 

14  48 

23  50 

900* 

L. 

24  48 

69  39 

3600 

A, 

14  21 

51  2-1 

564* 

L. 

24  48 

70  22 

1893 

A. 

13  28 

52  26 

I960* 

L. 

24  37 

69  49    , 

634* 

L. 

13  1 

22  69 

680* 

L. 

24  37 

65  12    1 

3560* 

L. 

12  47 

52  58 

2780 

L. 

24  34 

65  82 

1000* 

L. 

12  20 

54  49 

2670* 

L. 

24  28 

63  30 

1000* 

L. 

12  9 

65  17 

2435 

S, 

24  27 

62  55 

460* 

L. 

11  47 

53  49 

1000» 

L. 

24  11 

61  44 

8450 

L. 

11  12 

47  37 

1855* 

L. 

23  68 

34  20 

2700 

B. 

11  7 

21  57 

1120 

L. 

23  43 

32  39 

2180* 

L. 

11  7 

21  67 

1160 

L. 

23  42 

67  37 

2940 

B. 

10  38 

47  40 

500* 

L. 

23  41 

38  39 

2200* 

L. 

10  0    i 

27  30 

2000 

P. 

23  36 

59  26 

600* 

L. 

8  43 

•20  52 

2270 

L. 

23  15 

32  24 

2200* 

L.    1 

7  58 

47  61 

1970 

L. 

26  6 

44  0 

1760 

B. 

7  17 

20  7 

1940 

L. 

23  1 

59  26 

368* 

L. 

7  17 

20  7 

2050 

L. 

22  40 

69  0 

2762 

A. 

5  37 

19  35 

2019* 

L. 

22  39 

59  26 

800 

L. 

4  27 

19  21 

2540 

L. 

22  27 

58  15 

2890* 

B. 

4  16 

21  42 

2700 

P. 

21  48 

82  36 

7020 

B. 

4  14 

19  20 

2670 

L. 

21  45 

65  46 

2800 

B. 

4  6 

19  15 

2125 

L. 

21  26 

51  31 

2300 

B. 

3  51 

19  6 

2760 

L. 

21  19 

38  10 

4700 

P. 

3  42 

19  6 

2760 

L. 

21  19 

66  27 

2960 

B. 

8  1 

18  86 

2725 

L. 

21  18 

46  14 

1875 

B. 

2  36 

19  22 

2780 

L. 

21  6 

24  38 

2625 

B. 

2  20 

28  44 

1080 

P. 

21  6 

42  9 

2370 

B. 

2  17 

15  46 

900* 

L. 

20  51 

58  26 

2830 

B. 

2  10 

19  57 

2690 

L. 

20  29 

34  18 

2860 

B. 

2  10 

19  57 

2760 

L. 

20  12 

69  39 

1200* 

L. 

1  10 

44  11 

600* 

L. 

20  2 

61  2 

2810 

B. 

1  7 

42  58 

1000* 

L, 

20  3 

31  6 

2560 

B. 

1  7 

43  44 

2000* 

L. 

19  28 

40  28 

2580 

B. 

0  57 

41  C 

2980 

L. 

19  2 

59  33 

3300 

L. 

0  54 

43  36 

500* 

L. 

18  49 

.36  16 

2820 

B. 

0  54 

44  52 

1000* 

L. 

18  44 

29  18 

2520 

B. 

045 

18  29 

2680 

L. 

18  39 

25  24 

1970 

L. 

0  43 

45  1 

1000* 

L. 

18  32 

49  48 

2370 

B. 

0  42 

44  21 

640 

L. 

18  19 

25  5 

1670 

L. 

0  18 

18  41 

2000* 

L. 

18  11 

23  48 

1612 

L. 

0  16 

18  51 

1900* 

L. 

18  10 

24  51 

2080 

B. 

0  10 

88  44 

1000* 

L. 

17  35 

22  50 

1870 

L. 

CHAPTER    XVII. 

ON  THE  SPECIFIC  GRAVITY  AND  TEMPERATUKE  OF  THE 
WATER  OF  THE  ATLANTIC  OCEAN. 

A  few  remarks  on  this  subject  have  abready  been  incidentally  introduced  at 
p.  6  to  8 ;  the  following  observations  are  chiefly  from  the  ^*  Twelfth  No.  of  the 
Meteorological  Papers  "  issued  by  the  Board  of  Trade. 

1.  THe  w.  and  8.  Atiantie: — The  mean  specific  gravity  of  the  whole  of  the 
North  Atlantic  from  the  equator  to  latitude  50°  is  1*02664,  while  that  of  the 
South  Atlantic  between  the  corresponding  parallels  is  1*02676,  showing  an 
excess  on  the  side  of  the  waters  south  of  the  Equator,  but  only  of  *00012. 

The  accession  of  the  river  Plate  has  considerable  influence  in  diminishing 
the  density  of  the  sea  in  its  vicinity;  and  by  omitting  aU  observations 
above  80°  north  and  80°  south,  the  mean  densities  become  respectively  1*0267 
and  1*0271 ;  that  is  to  say,  between  the  Equator  and  80°,  the  southern  waters 
are  heavier  than  the  northern  by  -0004. 

This  diflerenoe  is  less  than  has  hitherto  been  generally  supposed,  and  even 
this  exists  only  between  the  Equator  and  20°,  and  is  chiefly  occasioned  by  the 
greatly  diminished  density  of  the  water  between  the  Equator  and  10°  N. 
in  the  beQt  of  Equatorial  calms  and  rains. 

Though  but  little  heavier  the  South  Atlantic  is  decidedly  colder  than  the  North, 
nearly  five  degrees,  their  mean  temperatures  being  71°*6  and  66°  *7  respectively, 
and  this  difference  is  found  to  be  tolerably  uniform,  parallel  for  parallel,  on 
projecting  the  thermal  curves. 

Changes  of  temperature  in  sea  water  are  frequently  abrupt,  and  in  studying 
the  temperatures  accompanying  these  observations  {p.  260-268),  it  should  be 
borne  in  mind  that  it  is  the  fact  of  those  temperatures  being  the  means  of  all 
observations  within  squares  of  ten  degrees  that  causes  the  transitions  to  appear 
gradual. 

When  H.M.S.  KiU  was  going  from  Hali&x  to  Bermuda,  in  May  1861, 
Admirai.  Milne  found  the  temperature  70°  at  the  bow,  while  only  40°  at  the 
stem,  as  he  entered  the  gulf  stream. 

In  the  neighbourhood  of  the  Cape  of  Good  Hope  the  changes  of  temperature 
are,  as  is  well  known,  both  sudden  and  frequent. 

The  register  of  H.M.S.  Encounter  states,  that  when  in  89°  80'  S.,  15*  E. 
in  February  1860, — '*  At  6  a.m.  upon  drawing  **  water  from  alongside  it  appeared 
quite  warm  to  the  hand,"  and  the  temperature  was  found  to  be  72°,  which  was 
17°  higher  than  it  had  been  the  previous  day  at  noon,  when  the  ship  was  in  the 
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same  latitade,  but  l""  58'  farther  to  the  westward.  The  specific  graTity 
(uncorrected  for  temperature)  continned  nnchanged  at  1.0285,  and  a  northemly 
current  of  19  miles  had  been  experienced. 

The  Sehastian  Cabot,  Capt.  Quirk,  in  very  nearly  the  same  position  and  in 
the  same  month  found  the  surface  temperature  at  6  a.m.  to  be  57'',  at  noon  TS*", 
and  at  6  p.m.  (the  same  day)  76"*.  This  was  in  Lat.  89'*  25'  S.,  Long. 
W  dCr  E.  to  IS""  S(y  £.,  cuirent  E.N.E.  about  12  miles  per  24  hours. 

Farther  to  the  southward,  the  Pomona,  Capt.  Bebqen,  Lat.  41°  to  48*'  S., 
Long.  15°  to  25''  E.  found  the  temperature  of  the  water  varying  from 
48''  to  64'',  changing  frequently ;  though  no  great  difiference  was  observed  in  the 
specific  gravity  (uncorrected). 

In  illustration  of  the  effect  of  heavy  rains,  in  at  least  temporarily  diminifihiTig 
the  specific  gravity  of  the  surface,  a  most  remarkable  instance  was  observed  by 
Dr.  C.  £.  Ord  of  H.M.S.  Hermes,  when  that  ship  was  lying  in  Simon's  Bay  in 
August,  1859.  On  the  4th  of  that  month  at  9  a.m.  the  specific  gravity  was 
1-0266,  and  in  one  hour  it  was  reduced  by  the  heavy  rain  that  fell  to  1*0198, 
the  water  becoming  brown  in  colour,  merely  brackish  in  taste,  and  its  current 
setting  distinctly  outwards.  By  noon  the  density  had  increased  to  1*0258,  and 
at  8  P.M.  the  surfi&ce  had  recovered  its  former  density  of  1*0266.  The  next  day 
the  specific  gravity  was  again  reduced  by  heavy  rain  and  again  rose. 

The  temperature  of  the  surface  was  also  temporarily  lowered  from  58°  to  55°, 
the  temperature  of  the  rain  being  50°. 

a*  xedltcmuMmn. — The  mean  specific  gravity  of  the  whole  of  tiie 
Mediterranean,  derived  from  about  600  observations,  is  1*0289. 

The  mean  density  increases  gradually  from  west  to  east;  the  observations  to 
the  west  of  Long.  10°  E.  giving  a  mean  density  of  1*0286,  while  between 
10°  E.  and  80°  E.  the  mean  is  1-0291,  showing  an  excess  of  -0005  on  the  side 
of  the  eastern  hidf  of  the  sea. 

The  maximum  and  minimum  reliable  observations  (omitting  those  made  very 
near  the  mouths  of  rivers)  are  respectively  1*0820  (near  the  Archipelago),  and 
1*0258  (not  far  from  Marseilles). 

The  average  temperature  at  the  surface  is  67°*8  (the  mean  of  all  observations). 
The  highest  temperature  recorded  is  79°,  and  the  lowest  recorded  is  58°. 

8.  BavdaiMUes  and  Blaok  Sea. — The,  only  observations  in  the  Dardanelles 
are  those  of  one  ship,  the  Peninsular  and  Oriental  Company's  steamer  Colombo, 
This  steamer  while  passing  through  the  straits  to  the  Black  Sea  found  the 
specific  gravity  decrease  from  1*0278  to  1.0162. 

The  mean  of  all  the  observations  in  the  Black  Sea  (nearly  200)  show  an 
average  density  of  only  1*0148,  the  maximum  recorded  is  1*0209,  theminimum<« 
1*0114. 


*  Except  off  the  mouths  of  tho  river«. 
8   2 
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The  large  inflax  of  fresh  water  from  the  great  rivers  which  discharge  them- 
selves into  the  Black  Sea  is  no  doaht  the  cause  of  its  diminished  d^isity,  as 
compared  with  the  Mediterranean.  Its  mean  temperature  is  dS'^'S  or  10^*5  lower 
than  that  of  the  Mediterranean. 

4.  woortii  ««a  and  Baitie. — There  is  a  very  marked  difference  between  the 
mean  densities  of  the  North  Sea  and  the  Baltic;  for  while  the  deneity  of  the 
former  diiSers  hut  little  from  that  of  the  Atlantic  Ocean  generally,  the  specific 
gravity  of  the  Baitie,  as  derived  from  about  100  observations,  is  even  less  than 
that  of  the  Black  Sea. 

North  Sea     -    Mean  specific  gravity    -     1*0261 
Maximum        „  -     1-0280 

Minimum         „  -     1-019^ 

Baitie      -     -    Mean  specific  gravity     -    1-0086 
Maximum         „  -     1*0282 

Minimum         „  -     1*0008 

The    mean   of  the    observations   in  the    western  half  of  the  sea  (Long. 
10*"  to  20^  E.)  is  1*0112,  while  the  observations  to  the  east  of  Long.  20"  show 
a  mean  density  of  only  1*0042. 
No  observations  in  the  Gulf  of  Bothnia  have  been  received. 
The    temperature   of    the  water    appears    to  decrease   eastward*  but    the 
observations  are  not  suQeiently  numerous  to  be  of  much  value. 


5.    Speoific  Gbavitv  and  Tempebatube  of  each  square  of  Ten  DsoBBEa 

IN  THE  NOBTH  ATLANTIC  OOBAN  AND  ADJACENT  SeAS. 

Between  the  parallels  of  70°  and  60°  N. :— * 


Long.  0  to  10  W. 
„  10  to  20  W. 
„  20  to  80  W. 
„  80  to  40  W. 
„  40  to  50  W. 
„     50  to  60  W. 


Between  the  parallels  of  60°  and  60°  N. : — 


temp.  62*0;  sp.gr.  1*0267 


49-4 
49*1 
49*0 
86-7 

88*2 


1*0266 
10272 
1*0266 
1*0244 
1-0255 


Long.  80  to  20  E. 

„  20  to  10  E. 

„  10  to    OE. 

„  0  to  10  W. 

„  10  to  20  W. 

„  20  to  80  W. 

„  80  t%40  W. 

„  40  to  60  W. 

„  60  to  60  W. 


temp.  45-5;  sp.  gr.  1-0042 


61-9 

1-0112 

60-9 

1-0261 

65-8 

10266 

66-8 

1-0268 

55-8 

1-0268 

62-7 

10268 

44-1 

1-0260 

46-6 

1-0247 

*  The  numbers  before  the  '*  Long. "  are  those  of  the  ten  degree  squares  on  the  wind  ehttrts 
of  the  North  Atlantic  Ocean,  which  accompany  this  work. 
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Between  the  parallels  of  60°  and  40°  N. 


is'?! 

(82) 
(88) 
(84) 
(86) 


Long. 


0  to  10  W. 
10  to  20  W. 
20  to  80  W. 
80  to- 40  W. 
40  to  50  W. 
60  to  60  W. 
60  to  70  W. 
70  to  80  W. 


temp.  67-8;  sp.  gr.  1-0268 

„  69-7  „  1-0265 

„  60-1  „  10269 

„  61-6  „  1-0272 

„  66-8  „  10266 

„  64-7  „  1-0266 

„  61-6  „  10288 

„  66-4  „  1-0247 


Between  the  parallelB  of  40*  and  80**  N.  :— 


(29^ 


Long.  80  to  20  E. 
20  to  10  £. 
10  to  0 
0  to  10  W. 
10  to  20  W. 
20  to  80  W. 
80  to  40  W. 
40  to  50  W. 
60  to  60  W. 
60  to  70  W. 
70  to  80  W. 


temp.  71-2 ;  sp.  gr.  1-0296 


68-2 
66-2 
66-8 
66-7 
67-2 
68-4 
70-6 
68-2 
64-6 
641 


Between  the  parallels  of  80""  and  20*"  N. 


14)  Long 


(18' 
(19' 
(20' 
(21 


10  to  20  W. 
20  to  80  W. 
80  to  40  W. 
40  to  60  W. 
60  to  60  W. 
60  to  70  W. 
70  to  80  W. 
80  to  90  W. 


temp. 


710; 
72-6 

74-8 
78-8 
77-8 
77'6 
77-7 
76-0 


»p.  gr. 


1-0288 
1-0286 
10282 
1-0277 
10276 
1-0271 
1-0277 
1-0270 
1-0268 
1-0260 


10279 
1-0278 
10279 
1-0276 
1-0272 
10272 
10269 
1-0271 


Between  the  parallels  of  20*'  and  10*  N.  :— 

temp. 


(6)  Long.  10  to  20  W. 

(7)  „  20  to  80  W. 

(8)  „  80  to  40  W. 

(9)  „•  40  to  50  W. 

(10)  „  60  to  60  W. 

(11)  „  60  to  70  W. 

(12)  „  70  to  80  W. 
(18)  „  80  to  90  W. 


74-4; 

74-4 

76-4 

76-4 

79-4 

79-4 

80-6 

88-6 


Between  the  parallels  of  10*  N.  and  the  Equator : 


sp.gr. 


10265 
1-0272 
10271 
1-0278 
1-0271 
1-0266 
10272 
10268 


(5) 


Long.  10  E.  to    0 

0  to  10  W. 
10  W.  to  20  W. 
20  W.  to  SOW. 
80  W.  to  40  W. 
40  W.  to  60  W. 
50  W.  to  60  W. 


temp.  81-8;  sp.  gr.  10268 

„  78-9  „  1-0242 

„  79-7  „  1-0267 

„  80-3  „  1-0267 

„  80-4  „  1-0268 

„  80-6  „  10262 

„  81-7  „  10286 


262 
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Density  op  Ska  Watkr  in  Hriheb  Latitudes  than  60°  North. 


Zones. 

Sea. 

Meridians  included. 

Specific 

Gravity  at 

62'' F. 

Max. 

Min. 

Extreme 
Range. 

No  of 

ObB. 

North. 
80°  to  70' 
70°  „  60° 
60°  „  60° 

Arctic  - 
Atlantic 

60°  to  100°  W. 

0°  to  60°  W. 

10°  E,  to  80°  W. 

10240 
10261 
10262 

10273 
10295 
10295 

10190 
10214 
1.0229 

0083 
0081 
0065 

70 
100 
900 

Tbmperatubk  of  Sea  Water  in  Higher  Latitudes  than  50°  North. 


Zones. 

Sea. 

Meridians  incladed. 

Mean 
Tempera- 
tare. 

Max. 

Min. 

Extreme 
Bange. 

No.  of 
Obs. 

North. 
80°  to  70° 
70°  „  60° 
60°  „  60° 

Arctic  - 
Atlantic 

60°  to  100°  W. 

0°  to  60°  W. 
10°  E,  to  60°  W. 

o 

e331 

46-7 
61-7 

o 

41 
67 
68 

o 

29 
32 
37 

o 

12 
25 
81 

o 

70 
100 
900 

e.     The  Ocean — Its  Saltness  &c. 

In  the  conrse  of  the  last  20  years  the  distinguished  geologist  and  chemist 
FoRCHHAMMER  has  exocuted  ahont  200  complete  analyses  of  water  from  all  parts 
of  the  ocean,  bat  in  particular  from  the  Atlantic  and  the  north  European  seas 
connected  with  it.  The  important  results  of  these  laborious  researches  were 
communicated  at  the  eighth  meeting  of  the  Scandinayian  Naturalists,  at  Copen- 
hagen in  1860,  and  the  following  is  a  summary  of  them.'i' 

Saltkess  of  the  Ocean. — The  mean  of  140  complete  analyses  gives  8-480 
of  salt  in  one  hundred  parts  of  water,  unequally  distributed  over  16  regions ;  but 
the  specimens  being  principally  taken  at  low  latitudes,  he  regards  this  mean  as 
too  high. 

The  mean  saltness  of  the  Atlantic  is  8*577 ;  of  the  Califomian  Pacific  8-522 ; 
of  the  Japanese  Pacific  8-448 ;  and  of  the  Indian  Ocean  8-418.  These  numbers 
confirm  the  conclusions  of  Lenz.f 

The  Atlantic  system  of  rivers  drains  by  hx  the  greater  portion  of  the  continents 
and  has  the  same  position  in  latitude ;  thus  the  evaporation  in  the  Atlantic  must 
be  greater  than  in  any  oth^  part  of  the  Ocean. 

*   Forhandlinger  ved  de  Skandinaviske  Natnrfnrskercs  YIII  Mode,  EjobenhaTn,  Juli  18C0 
K6jb.  1861,  p.  26. 
The  full  detail  of  the  analyses  is  : — Vidcnskabemes  Selskabs  Skrifter,  V  Rakke,  1860. 

f  Poggendorfs  Annalen,  XX,  73. 
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The  Atlantic  is  divided  into  five  regions,  viz  : — 

Beg.      Ill,  Arctic  region,        mean  of  16  analyses,  8*556 
II,  North  temperate,         , 
I,     „       tropical, 
X,  South,       „  , 

XI,     „       temperate,        , 
XVI,  Antarctic  Ocean,        , 
Thus  the  tropical  part  of  the  Atlantic  is  the  saltest,  and  the  amount  of  salt 
regularly  decreases  toward  the  poles  ;  yet  the  northern  Atlantic  is  more  salt  than 
the  southern  (an  influence  of  the  Gulf  Stream.)  * 

The  first  great  circulation  of  terrestrial  water  is  represented  in  these  numbers : 
only  a  part  of  the  water  evaporated  between  the  tropics  directly  returns  to  land 
and  sea  in  form  of  rain ;  another  part  is  carried  to  the  polar  regions,  there 
condensed  to  snow  and  ice,  returning  towards  the  equatorial  belt  either  in  great 
fresh-water  currents  or  in  veritable  ice-streams,  thus  re-establishing  the  equilibrium. 
Saltness  of  Ooeanio  Cubbents. — ^The  equatorial  current  has,  in  the  bay  of 
Benin,  a  saltness  of  8*488 ;  crossing  the  equator  between  Long.  25°  and  85*"  W., 
this  successively  increases  by  evaporation  to  8*578  and  8*600.  On  the  same 
Longitude,  at  Lat.  15*"  S.  the  saltness  is  8*715  ;  Lat.  12''  and  14"  N.  8*619  and 
8*594;  thus  the  current  is  less  salt  than  the  ocean  near  it — indicating  the 
freshening  influence  of  the  great  rivers  of  Guinea.  Near  St.  Thomas,  West  Indies, 
the  saltness  is  only  8*570 — ^the  enormous  amount  of  fresh  water  from  the  Amazon 
and  Orinoco  reaching  thus  far — since  a  few  degrees  north  of  the  current  the 
saltness  of  the  ocean  is  again  8*670.  At  the  Bahama  Islands  the  saltness  is 
8*588 — the  evaporation  in  the  Gulf  has  been  counterbalanced  by  the  waters  of  the 
Mississippi.  Northward,  the  Gulf  stream  increases  to  8*610,  8*628,  and  8*686  ; 
but  at  Lat.  48""  26'  N,  Long.  44°  19'  W.  where  the  St.  Lawrence  empties,  the 
saltness  abruptly  sinks  to  8*415  (a  diminution  of  2}  tenths!).  From  this 
Tninimnm  it  slowly  rises  to  8*589  and  at  last  diminishes  again  in  the  higher 
latitudes.  These  regular  oscillations  in  the  saltness  of  the  great  Atlantic  current 
show  the  fresh  water  supphj  obtained  from  the  great  African  and  American  rivers^ 
and  the  effects  of  evaporation — and  make  it  very  probable  that  these  rivers  contribute 
to  give  the  current  its  particular  direction,  Forchhammer  represents  these  numbers 
by  a  proportional  breadth  of  the  current  (dotted  for  negative  values) — ^thus  showing 
at  a  glance  this  most  important  law. 

The  mean  saltness  of  the  polar  current  of  Baflin*s  Bay  is  8*482,  but  increasing 
towards  the  north, 

Latitudes,    .     .      68°  58'  64°  69* 

Saltness,       .     .         8*558  8*508         8*440 

showing  how  the  water  of  the  Arctic  sea  is  freshened  by  the  northern  rivers, 
Greenland  glaciers,  and  the  Hudson's  Bay  rivers. 

*  The  maxinm  of  saltaess,  3-690,  it  is  in  tho  north  tropical  part  of  the  Atlantic,  opposite 
the  dry  coasts  of  Sahara,  where  hot,  dry  winds  preyaiL  hnt  no  fresh  water  can  be  obtained,  Lat. 
21*  13'  N.,  Long.  23»  11'  W. 


THE  OCEAN— ITS  SALTNESS  &c.  266 

The  soathem  polar  or  Hutnboldt's  Current  (Region  XV .)  gave  8*403 ;  it  conducts 
waters  from  the  Antarctic  Ocean,  where  2*856  (Reg.  XVI.)  has  been  observed. 

CouNTEB-CuRRENTs. — The  Sound,  between  Zealand  and  Sweden,  exhibits  the 
best  investigated  example  of  counter-currents  :  the  surface -current  being  commonly 
from  the  Baltic,  the  bottom-current  always  into  the  Baltic.  According  to 
observations  made  from  April  to  Sept.  1846,  the  direction  and  saltness  of  these 
currents  were : — 

To  the  Baltic.        From  the  Baltic.        No  Current. 

Surface,   l^^'^      '      '     ^^  ««  ^4 

I  saltness,       -     1*699  1*834  1*180 

Bottom,      -      -      -      -     1-900 

and  mean  saltness  of  Reg.  YII,  the  Baltic,  0*481,  of  YI,  Kattegat  and  Sound, 

1*613,  and  North  Sea  (Reg.  V.)  8*281. 

Thus  the  bottom  current  contains  constantly  by  far  the  greatest  amount  of  salt, 
even  in  winter,  when  its  temperature  is  2°  and  8°  F.  higher  (waters  of  the  Atlantic) 
than  the  surface  current,  partaking  of  the  winter  temperature  of  the  Baltic  Sea. 

The  saltness  of  about  20  points  of  the  ocean  has  been  determined  for  different 
depths.  A  difference  of  about  one  thousandth  corresponds  to  the  greatest  depth 
observed,  Lat.  12**  86'  N.,  Long.  26**  86'  W.,  depth  11,100  feet.  The  saltest 
water  of  the  surface  here  evidently  is  the  hottest. 

In  Davis  strait  and  Baffin  Bay,  no  considerable  difference  of  saltness  for 
different  depths  is  observed ;  but  in  the  adjacent  Atlantic  the  lower  water  is  less 
salt  than  the  warmer  above  it ;  and  this  same  cold  and  less  salt  bottom  current 
may  be  traced  along  the  Atlantic,  except  where  great  quantities  of  fresh  water  are 
introduced  by  European  and  American  rivers  :  making  the  lower  strata  the  saltest. 

In  the  Indian  and  Pacific  Oceans  the  lowest  water  everywhere  seems  to  be  the 
saltest  (only  4  observations.) 

Composition  op  the  Salts. — Twenty-five  different  elements  have  been 
observed  in  the  salt  of  the  ocean,  or  in  plants  and  animals  of  the  sea  :  Oxygen 
Hydrogen,  Chlorine,  Bromine,  Iodine,  Fluorine,  Sulphur,  Phosphorus,  Carbon, 
Nitrogen,  Silicon,  Iron,  Manganese,  Magnesium,  Calcium,  Strontium,  Barium, 
Sodium,  Potassium,  Silver,  Copper,  Lead,  Zinc,  Cobalt,  Nickel ;  but  only  those 
printed  in  Italic  are  predominant.  Of  these,  chlorine,  sulphuric  acid,  lime  and 
magnesia  may  be  determined  with  great  exactitude.  Comparing  all  analyses  of 
ocean  water  (including  the  North  Sea)  it  is  found  that  the  relative  proportion  of 
the  components  is  nearly  constant,  being : — 

Chlorine  100,  sulphuric  acid  11*91,  lime  2*95,  magnesia  1108.'  Total  181*1 
(for  each  100  of  chlorine). 

The  total  is  the  most  constant ;  yet  there  are  small  but  constant  differences 
for  the  different  regions  of  the  ocean — differences  enlarging  with  the  proximity  of 
land,  greatest  in  gulfs  and  bays,  as  may  be  seen  from  the  following  interesting 
comparison  of  the  composition  of  the  salt  from  Cronstadt  (near  St.  Petersburgh) 
through  the  Baltic  to  the  ocean. 
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To  eaci  100  of  chlorine  corresponds  : 

Cronstadt  Harbonr, 

Gulf  of  Finland,  middle 

Golf  of  Finl%^d,  mouth, 

Sound  (at  Copenhagen), 

Kattegat,  at  Anholt  Island, 

North  Sea,  60  miles  W.  of  Jutland, 

Ocean,  mean 

Thus,  tho  animals  extract  a  great  part  of  the  solid  matter  washed  down  to  the 
sea  by  the  rain,  before  it  reaches  the  great  ocean. 

We  have    already   given  (p.  6)  the  analysis  of  sea  water  by  RBaNAULT,  we 
now  append  that  of  the  English  Channel  by  Db.  Schweitzer  : — 
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CHAPTEB    XVIII. 


WHALING  GROUNDS  IN  THE  ATLANTIC  OCEAN. 


The  following  observations  are  extracted  from  Commander  Wilkes*  ''Narrative 
of  the  United  States  Exploring  Expedition,  1888-1842. 

The  principal  Whaling  grounds  in  the  Atlantic  Ocean  are : — 

1.  Off  the  Azores  or  Western  islands. 

2.  „     Cape  de  Yerdes. 

8.  North  of  the  Bahama  banks. 
4.  Golf  of  Mexico. 
6,  Caribbean  sea. 

6.  To  the  eastward  of  the  Windward  islands. 

7.  North  coast  of  Brazil. 

8.  South  coast  of  Brazil. 

9.  Carrol  ground,  or  a  space  of  Ocean  lying  between  St.  Helena  and  AMca. 
The  periods  or  times  allotted  to  these  fisheries  coincide  with  the  times  at  which 

it  might  bd  expected  that  the  food  of  the  whale  would  be  most  plentiful,  if  brought 
by  the  polar  streams. 
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The  Atlantic  fish&iy  is  for  the  most  part  carried  on  in  a  smaller  class  of  vessels 
than  those  nsed  in  the  Pacific ;  the  voyages  are  of  less  duration,  and  less  capital 
is  therefore  required  in  this  hnsiness  than  the  other.  In  speaking  of  cmising- 
groxmds,  I  shall  follow  the  order  in  which  they  are  visited. 

The  first  in  point  of  time  is  that  near  the  Azores.  This  ground  does  not  extend 
more  than  200  miles  from  these  islands,  and  lies  principally  to  the  southward  of 
them.  Here  whales  are  found  during  the  summer  months,  and  as  late  as  October. 
These  islands,  it  will  be  well  to  remark  here,  lie  in  the  route  of  the  Great  North 
Polar  Stream,  and  form  an  obstruction  to  its  passage  ;  consequently  the  food  is 
arrested  in  its  progress  and  is  accumulated  here. 

The  next  ground  visited  is  off  Cape  Blanco  and  the  Cape  de  Yerdes,  and  it  is 
also  searched  by  the  outward-bound  ships  of  the  Pacific  fleet. 

The  whalers  of  the  Atlantic  next  pass  to  the  north  coast  of  Brazil,  in  the  months 
of  October,  November,  and  December,  and  thence  to  the  Brazil  bank,  and  off  the 
mouth  of  the  Rio  de  la  Plata,  where  they  fish  in  January  and  Febmary  ;  after 
this  they  seek  St.  Helena  and  the  Carrol  Ground,  which  lies  from  fifty  to  two 
hundred  miles  south-east  of  that  island,  towards  the  Cape  of  Good  Hope.  On 
the  latter  ground  they  remain  during  the  months  of  March,  April,  and  May ; 
and  thence  they  pass  to  the  westward,  along  the  South  American  coast,  to  the 
e^ward  of  the  Windward  islands ;  thence  to  the  Bahama  banks,  Cape  Hatteras, 
and  along  the  coast  of  the  United  States,  home. 

The  smaller  class  of  whalers  seldom  extend  their  cruising  to  the  south  of  the 
line  ;  but  after  they  have  visited  the  first  two  whaling-grounds,  they  usually  pass 
to  the  westward,  towards  the  islands  of  Fernando  de  Noronha,  and  thence  along 
the  South  American  coast,  till  they  reach  the  Windward  islands.  They  frequent 
the  Caribbean  sea  in  the  months  of  January  and  February,  and  flEirther  to  the 
westward,  off  the  peninsula  of  Yucatan  and  Cuba,  in  April ;  after  which  time  they 
proceed  through  the  gulf  of  Mexico,  to  cruise  off  the  Bahama  banks,  and  Cape 
Hatteras,  in  May.  Thence  they  pass  northward,  on  either  side  of  the  Gulf 
Stream,  to  the  eastern  side  of  the  Grand  Banks. 


CHAPTEB   XIX. 

THE  COMPASS  AND  ITS  ERRORS. 

1.  In  ''  The  South  Atlantic  Directory  "  a  general  description  is  given  of  the 
various  elements  of  Magnetism  as  exhibited  in  the  ''Variation''  of  the 
compass,  in  the  ''Dip"  of  the  needle,  and  in  the  "Total  Force"  of  which  the 
variation  and  dip  are  component  parts  ;  it  is  sufficient  here  to  refer  the  reader  to 
those  remarks,  and  to  state  that  he  will  find  the  Variation,  Dip  and  Force 
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properly  represented  on  the  charts  of  the  North  Atlantic  whieh  accompany 
this  work ;  observing,  however,  that  on  one  of  the  charts  it  is  not  the  Total 
Force  which  is  given,  for  the  total  force  being  the  expression  of  two  forces,  one 
**  Horizontal,"  and  the  other  **  Vertical,"  it  is  only  necessary  to  delineate 
the  former, — a  knowledge  of  which,  with  the  "Dip,"  enables  as  to  anticipate  the 
changes  that  take  place  in  a  ship's  magnetism,  and  consequently  in  the 
deviation. 


a.     Remarks  on  the  Deviation  of  the  Compass  in  Iron  Ships. 


[The  minority  of  Masters  of  Iron  Ships  do  not  read  because  they  cannot  understand  the  two 
or  three  works  already  published  on  the  DeTiation  of  the  Compass ;  and,  generally,  when  they 
tee  A  book  fiill  of  formula  y  even  though  they  could  understand  a  large  part  of  it  with  oarefdl  read- 
ing, they  at  once  dose  it  as  beyond  their  mark.  The  following,  however,  is  the  substanoe  of 
a  lecture  on  the  subject  delivered  by  Abchibald  Smith,  Esq.,  M.A.,  F.B.S.,  (February 
9th,  1866,)  at  the  Royal  Institution  of  Great  Britain, — a  high  authority  on  everything  relating 
to  the  Compass  in  Iron  Ships, — ^and  though  short,  is  nevertheless  both  comprehensive  and 
plaiUf — and  we  feel  confident  will  just  meet  the  wants  of  many  a  Shipmaster  who  has  hereto- 
fore turned  away  from  the  subject  as  one  fsa  above  his  understanding.  We  therefore 
recommend  the  perusal  of  this  paper  to  every  officer  in  the  Mercantile  Marine,  and  hope  its 
substance  will  be  well  studied  and  considered.] 

The  Deviation  of  the  Compass  is  a  snhject  of  great  and  inoreafiing  importaaoe 
owing  to  the  great  and  increasing  amonnt  of  iron  used  in  the  construction  of 
vessels,  and  the  consequent  increase  in  the  amount  of  the  deviation  and  in  the 
apparent  irregularity  of  its  laws. 

On  the  present  occasion  it  will  be  necessary  for  me  to  omit  altogether  some  of 
the  most  important  and  most  interesting  parts  of  the  subject — ^viz.,  1st,  the 
mathematical  part,  including  algebraical  formul«B,  arithmetical  processes,  and 
graphic  constructions  of  great  interest  and  utility ;  and,  secondly,  the  numerical 
results  for  different  ships  and  classes  of  ships  which  have  been  obtained  from  ilie 
reduction  and  discussion  of  observations  made  in  a  large  number  <^  ships  of 
the  Royal  Navy.  I  must  confine  myself  to  an  attempt  to  explain  the  principles 
on  which  the  forces  which  cause  the  deviation  act^  and  the  principles  on  which  the 
deviations  produced  can  he  reduced  to  law,  and  to  stating  generally,  what  has 
been  accomplished  and  what  remains  to  be  accomplished. 

a«n«rai  Oo&sid«ratloiui. — 1.  A  magnet  is  a  bar  of  steel,  the  ends  of  which 
have  opposite  properties.  They  are  generally  marked  N.  and  S.  (north 
and  south.) 

The  property  is  that  the  N.  end  of  one  magnet  attracts  the  S.  end  and  repels 
the  N.  end  of  another  magnet,  and  vice  versa. 

If  we  lay  two  magnets  at  a  little  distance  in  the  same  line  with  unlike  poles 
turned  to  each  other,  and  lay  a  soft  iron  rod  in  the  interval  between  them,  the 
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soft  iron  rod  will  be  magnetized  by  induction ;  the  end  next  the  S.  pole  of  one 
magnet  will  become  N.,  the    end  next  the  N.  end  ef  the  othej^ 
become  S,     If  we  turn  the  rod  abouj 
netism,  till, 
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soil  iron  rod  ii?ill  be  magnetized  by  induction  ;  the  end  next  the  S.  pole  of  one 
magnet  will  become  N.,  the  end  next  the  N.  end  ef  the  other  magnet  will 
become  S.  If  we  turn  the  rod  about  its  centre,  it  will  gradnally  lose  its  mag- 
netism, till,  when  at  right  angles  to  the  liae  of  magnetization,  it  will  be  neutral, 
and  if  we  turn  it  further,  it  will  become  magnetized  in  the  opposite  way. 

The  earth  is  a  magnet,  having  a  S.  pole  in  Lat.  70°  N.,  Long.  GG""  W.,  and  a 
N.  pole  in  Lat.  75°  S.,  and  Long.  154°  E. 

The  direction  of  the  magnetic  force  in  London  at  present  is  the  same  as  if 
there  were  a  S.  pole  20^°  to  the  west  of  north  and  68°  below  the  horizon,  and  a 
N.  pole  20i°  to  the  east  of  south  and  68°  above  the  hc^rizon.  This  direction  is 
called  the  Une  of  force,  or  the  line  of  ''  dip.''  If  we  hold  a  soft  iron  rod  in  the 
line  of  dip,  it  becomes  instantly  magnetized,  the  lower  end  becoming  N.  th» 
upper  end  becoming  S.  If  we  hold  the  rod  vertically,  the  lower  end  will  still  be 
N.  but  of  less  intensity ;  the  upper  end  S.  also  of  less  intensity.  If  we  hold  the 
rod  horizontally  north  and  south,  the  north  end  will  be  N.  but  of  still  lower 
intensity,  the  south  end  S.  also  of  lower  intensity.  If  we  now  turn  the  rod  in  the 
same  horizontal  plane,  its  magnetism  will  diminish  till  it  becomes  east  and  west, 
when  it  will  be  neutral,  and  if  we  turn  it  still  further  the  magnetism  will  be 
reversed  ;  the  amount  of  the  changes  will  be  greatly  increased  by  hammering  the 
rod  in  each  position. 

A  sphere  of  soft  iron  will  be  magnetized  in  the  same  way  however  held.  The 
diameter  in  the  line  of  dip  will  be  the  axis  of  magnetism,  and  the  lower  and  north 
half  of  the  snr&ce  will  be  N.,  the  upper  and  south  half  S. 

In  bodies  of  any  other  shape  the  effects  will  be  similar,  though  less  regular, 
if  tbe  shape  be  irregular. 

In  an  iron  ship,  on  the  stocks,  intense  magnetism  is  developed  by  the  process 
of  hammering;  N.  magnetism  being  developed  in  the  part  of  the  ship  which  is 
below  and  towards  the  north,  and  S.  magnetism  in  the  part  which  is  above  and 
towards  the  south. 

As  the  usual  position  of  the  compass  is  near  the  stem,  it  follows  that  in  the 
case  of  ships  built  head  north,  the  compass  is  in  a  position  where  there  is  an 
intense  S.  magnetism  drawing  the  north  end  of  the  compass  strongly  to  the  stem 
and  downwards,  and  generally  producing  a  very  large  deviation,  besides  a  large 
heeling  error.  In  such  ships  it  is  of  importance  to  have  a  standard  compass 
well  forward. 

In  ships  built  head  south,  there  will  generally  be  less  deviation  and  little 
heeling  error  in  the  usual  position  of  the  compass. 

In  ships  built  east  and  west  the  amount  of  deviation  is  generally  small,  but  is 
less  regular  than  in  ships  built  head  south.* 


*  From  the  special  magnetic  property  developed  in  a  ship  according  to  her  position  when 
biulding,  it  follows  that  for  a  compass  afi^  in  the  osaal  place  of  the  steering  binnacle,  th^ 
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Theosetieal  Sepresentation  of  tbe  Deviation. — ^If  we  place  a  magnet  before 
the  compass  with  its  S.  end  turned  to  the  compas3»  it  will  draw  the  north  end  of 
the  needle  to  the  ship's  head,  and  as  the  ship  tarns  round  there  will  he,  in  the 
first  or  eastern  semicircle,  a  deviation  of  the  north  point  of  the  compass  to  the 
right  hand  or  east ;  in  the  second  or  western  semicircle,  a  deviation  to  the  left 
hand  or  west.  This  would  produce  one  part  of  what  is  called  the  **  semicircular" 
deviation. 

If  we  place  a  soft  iron  rod  vertically  in  front  of  the  compass,  with  its  upper 
end  at  the  level  of  the  compass,  this  end,  which  will  be  S.  will  attract  the  north 
end  of  the  needle,  and  produce  a  deviation  of  exactly  the  same  kind  as  the 
magnet  which  we  have  considered.  It  will,  therefore,  simply  increase  the  semi- 
circular deviation  caused  by  the  first  magnet.  If  the  N.  end  of  the  imaginary 
magnet,  or  the  lower  end  of  the  imaginary  rod,  be  nearest  the  compass, — or  if 
the  magnet  or  rod  be  abaft  the  compass,  an  effect  of  the  same  kind,  but  in  an 
opposite  direction,  will  be  produced. 

A  magnet  to  starboard  or  port  of  the  compass  will  produce  a  similar  effect, 
except  that  a  deviation  of  one  kind  will  be  produced  when  the  ship's  head  is  on 
the  north  semicircle,  and  of  the  other  kind  when  on  the  south  semicircle.  This 
is  the  other  part  of  the  **  semicircular"  deviation. 

The  effect  of  the  two  magnets  and  the  one  iron  rod,  which  we  have  considered, 
make  up  the  whole  of  what  is  called  the  **  semicircular  "  deviation. 

If  we  lay  a  horizontal  soft  iron  rod  in  front  of  and  directed  to  the  compass,  it 
will  easily  be  seen  that  when  the  ship's  head  is  N.,  S.,  E.,  or  W.,  it  produces 
no  deviation.  When  N.E.  and  S.W.  it  produces  a  deviation  to  the  right  hand  or 
E.,  and  when  S.E.  or  N.W.  a  deviation  to  the  left  hand  or  W. ;  it  therefore 
produces  what  is  called  the  '*  quadrantal  "  deviation. 

A  horizontal  soft  iron  rod  directed  to  the  compass,  but  placed  to  the  starboard  or 
port,  will  produce  an  effect  of  exactly  the  opposite  kind,  and  would  correct  that 
produced  by  the  first  rod;  but  if  the  second  rod,  instead  of  being  on  one  side, 
passes,  as  it  were,  through  the  compass,  it  would  produce  exactly  the  same  effect 


character  of  tbe  deviation — though  not  the  amount — may  be  approximately  represented  in  a 
tabular  form,  as  follows  : — 

Approximate  Magnetic      Maximum  Easterly  Devia-      Maximum  Westerly  Devia- 
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as  the  first  rod.  The  two  rods  will  then  conspire  to  produce  the  qoadrantal 
deviation. 

A  qaadrantal  deviation  of  the  same  kind  will  be  produced  if  the  first  rod  instead 
of  being  on  one  side  of  the  compass  passes  throagh  it,  provided  always  that  its 
force  is  less  tlian  that  of  the  transverse  rod. 

In  almost  all  known  ships  the  qaadrantal  deviation  is  what  would  be  produced 
by  two  such  rods,  Le.^  rods  of  one  or  other  of  the  following  types  : — 

\ 


-Q- 


-<> 


Between  these  two  types  there  is  an  important  difference,  which  will  be  easLy 
traced  out.  The  second  type  would  always  diminish  the  directive  force  of  tie 
needle,  while  the  first  type  would  increase  or  diminish  it  according  as  the  foice 
of  the  fore  and  aft  rods  is  greater  or  less  than  that  of  the  transverse  rod. 

The  effect  of  the  magnetism  when  a  ship  heels  over  may  be  seen  by  tiie 
diagrams  which  follow : — 


It  will  easily  be  seen  that  as  the  ship  heels  over,  the  upper  end  of  tie 
transverse  rod  becomes  S.  and  attracts  the  north  end  of  the  needle  to  windwauL, 
and  also  that  the  upper  end  of  the  vertical  rod  which  is  below  in  the  first  figuie, 
by  the  effect  of  heeling,  is  moved  to  windward,  and  draws  the  north  end  of  tie 
needle  to  windward,  and  increases  the  heeling  error  caused  by  the  transvene 
beam,  while  in  the  second  figure  it  is  moved  to  leeward  and  counteracts  tie 
heeling  error  caused  by  the  transverse  iron. 

Compasses  on  the  upper  decks  of  iron  ships,  particularly  if  they  have  beei 
built  head  north,  are  of  the  first  type,  and  there  is  generally  a  large  heeling  emr 
to  windward.  Compasses  on  the  main  deck,  and  particularly  of  ironplatid 
ships,  are  generally  of  the  second  type,  and  the  heeling  error  is  often  X) 
leeward. 

The  amount  of  error  in  each  case  may  be  easily  determined  by  observations  )f 
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vertical  force,  and  by  separating  the  two  parts  of  the  guadrantal  deTiatioBi 
without  actually  heeling  the  ship.* 

The  magnets  and  soft  iron  rods  we  have  imagined  mnst  not  be  considered 
as  mere  possible  cases,  bnt  as  representing  truly  the  actual  case  in  all  ships. 
They  are  in  fact  the  physical  interpretation  of  Poisson's  general  formulsB  for 
the  action  of  induced  magnetism,  which  interpreted  amounts  to  this,  that  the 
effect  of  the  iron  of  any  body,  however  irregular,  on  a  magnetic  particle,  is 
exactly  the  same  as  that  of  nine  soft  iron  rods  and  three  magnets.  When  the 
iron  is  symmetrically  distributed  as  in  a  ship,  the  rods  are 'reduced  to  five  in 
number,  viz.,  the  four  we  have  considered,  and  a  fifth  lying  fore  and  aft,  with 
one  end  below  the  compass,  which  would  make  the  heeling  error  greater  or 
leas  with  the  ship's  head  north  than  it  is  with  the  ship's  head  south,  but  this 
is  Dot  an  effect  of  much  importance. 

Bffoot  in  partieoiar  sups.— In  wooden  ships  the  semicircular  deviation  is 
rejresented  by  the  effect  of  a  single  vertical  rod  of  soft  iron  in  front  of  the 
compass,  and  the  quadrantal  deviation  is  very  small. 

In  iron  ships  the  semicircular  deviation  is  generally  represented  by  the 
eff«ct  of  a  magnet  at  the  part  of  the  ship  which  was  south  in  building,  with 
its  S.  end  turned  to  the  compass. 

irmour-plated  ships  are  generally  plated  after  launching ;  the  semicircular 
magnetism  is  greatly  affected  by  the  position  in  which  they  are  plated.  If  they 
are  plated  in  the  direction  opposite  to  that  in  which  they  were  built,  the  devia- 
tioi  is  generally  diminished;  when  they  are  plated  in  the  same  position  in 
wl^h  they  are  built,  the  semicircular  deviation  is  generally  increased. 

f haage  of  Deviation  from  Time<-What  is  called  the  permanent  magnetism 
is  in  truth  only  sub-permanent,  and  changes  much,  particularly  if  the 
sh^  is  exposed  to  blows  or  strains,  so  that  the  semicircular  deviation 
geierally  alters  very  much  in  the  first  year  after  building.  The  alteration 
is  generally  a  diminution,  although  it  might  be  an  increase  if  the  compass 
hai  by  accident  or  choice  been  placed  in  a  position  where  the  semicircular 

^  Summary  of  Heeling  Error. — The  following  is  perhaps  as  complete  a  statement  as  in  the 
present  knowledge  of  the  facts  can  be  made  as  to  Merchant  ships : — 

the  heeling  error  arises  from  two  causes — 

(1.)  Vertical  indaetion  in  trantverse  iron;  and 
(2.)  Vertical  force  and  induction  in  vertical  iron: — 

(1.)  Draws  the  north  end  of  the  needle  to  windward  in  N.  latitudes,  and  to  leeward  in 
S.  latitudes. 

(2.)  In  the  usual  position  of  the  Steering  Compass,  draws  the  north  end  of  the  needle  to 
wkdward  in  ships  built  head  north,  to  leeward  in  ships  built  head  south. 

therefore  an  Iron  Ship,  built  head  north,  will  generally  have  a  large  heeling  error  to 
witdward  in  N  latitudes,  and  a  small  heeling  error,  which  may  be  to  windward  or  to  leeward, 
in  B.  latitudes. 

in  Iron  Ship  built  head  south  may  be  expected  to  haye  a  small  heeling  error  to  windward 
or  to  leeward  in  N.  latitudes,  and  a  considerable  heeling  error  to  leeward  in  S.  latitudes. 
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denation  from  indaced  magnetism  ezaolly  ooimieracted  that  from,  the  per- 
manent magnetism. 

In  consequence  of  this  change  the  Government  has,  on  the  recommenda- 
tion of  the  Baperintendent  of  the  Compass  Department,  laid  down  a  role 
that  no  iron  ship  shall  be  taken  np  as  a  transport  till  it  has  made  one  long 
▼oyage. 

There  is  a  yery  remarkable  change  in  the  capacity  of  the  soft  iron  for 
receiving  magnetism  by  induction,  which  seems  to  indicate  some  molecular 
change  in  the  iron,  viz,,  that  it  becomes  less  susceptible  of  induction  by  the 
lapse  of  time.  The  effect  of  this  on  the  strength  of  the  iron  is  one  of  the 
most  important  points  to  which  attention  is  now  directed. 


i  of  DdHatton  flrom  Ohanse  of  Place.— When  a  ship  sailing  south  reaches 
the  magnetic  equator,  the  earth^s  magnetism  acts  horizontally.  The  vertical 
soft  iron  rod  which  I  have  imagined  will  then  have  no  magnetism,  and  the 
semicircular  deviation  arising  therefrom  will  disappear.  When  she  goes  into 
south  magnetic  Latitudes,  the  upper  end  will  now  become  N.  and  will  repel  the 
north  end  of  the  needle,  and  change  the  direction  of  the  semicircular  mag- 
netism caused  by  the  rod. 

There  will  be  no  corresponding  change  in  the  semicircular  nmgnetism  caused 
by  the  permanent  magnetism,  except  that  near  the  magnetic  equator,  the 
directive  force  of  the  earth's  magnetism  being  greater  than  in  England,  the 
amount  of  deviation  which  the  same  disturbing  force  produces  will  be  propor- 
tionately diminished. 

Careful  observations  on  the  changes  which  take  place  in  the  deviation  of 
iron  ships  in  different  Latitudes  are  much  wanted.  They  are  being  made  in 
some  of  her  Majesty's  ships  now  in  the  south,  but  there  are  no  means  of  pro- 
curing such  observations  from  merchant  ships. 

No  change  is  produced  in  the  quadrantal  deviation  by  a  change  of  the  ship's 
geographical  position. 

Bffeets  of  Spaeiai  AmnffemMits  of  Xron.— The  upper  or  lower  ends  of  all 
vertical  masses  of  iron  produce  poweiful  effects  on  the  needle. 

The  stem-post,  iron  stanchions,  funnels,  gun-turrets,  generally  produce  large 
deviations,  but  if  the  place  of  the  compass  is  judiciously  selected,  they  or  some 
of  them  may  be  used  as  correctors. 

Horizontal  masses  of  iron,  such  as  deck-beams,  produce  a  great  effiBct, 
generally  increasing  the  quadrantal  deviation  and  diminishing  the  directive 
force.  Both  causes  of  error  may  be  reduced  by  having  as  little  iron  as 
possible  immediately  below  the  compass,  or  within  a  cone  traced  out  by  a  line 
passing  through  the  compass,  and  making  an  angle  of  54**  45'  with  the  vertical. 


'  of  tbo  floioBoo.— What  has  been  said  will  make  a  short  account  of 
the  history  of  the  science   intelligible.     Captain   Flinders,   in  his   voyage  to 
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Anstralia  in  the  begimiing  of  the  oentnry,  was  straok  by  the  &ot  of  the  north 
end  of  the  compass  being  drawn  to  the  ship's  head  in  northern,  and  to  the 
stem  in  southern  Latitudes.  He,  with  great  sagacity,  compared  it  to  the  effect 
produced  by  a  Tertioal  rod  of  soft  iron,  and  corrected  it  by  introducing  such  a 
rod  abaft  the  compass. 

Afterwards,  attention  was  drawn  to  the  same  subject  in  the  voyage  of  Ross 
and  Parry  to  Bafl^'s  Bay,  to  which  expeditions  General  (then  Captain) 
Sabine  was  attached  as  astronomer.  The  very  large  deviations  which  were 
found  in  high  Latitudes  attracted  attention,  and  were  carefully  observed  and 
discussed. 

The  observations  made  in  these  voyages  attracted  the  attention  of  Poisson, 
the  great  French  mathematician,  who  in  his  memoirs  on  magnetism,  published 
in  the  year  1824,  first  gave  the  general  formuln  for  the  effect  of  iron,  which 
we  have  already  adverted  to,  and  applied  them  to  the  observations  made  in 
these  voyages  with  much  success. 

About  the  year  1840  the  British  Admiralty,  on  the  report  of  a  committee 
of  scientific  officers,  comprising  General  Sabine,  Sir  J.  Ross,  and  the  late 
Captain  Johnson,  adopted  the  system  ever  since  followed  in  the  royal  navy,  of 
having  a  standard  jcompass  distinct  from  the  steering  compass,  placed  in  a 
position,  selected,  not  with  reference  to  the  convenience  of  the  steersman,  but 
for  the  small  and  uniform  amount  of  magnetic  force  at  and  around  it,  and  of 
having  the  deviations  of  that  compass  carefully  observed  by  the  process  of 
<'  swinging*'  the  ship,  and  the  deviations  of  every  ship  recorded.  They  also 
appointed  an  officer,  whose  sole  or  principal  duty  was  the  superintendence  of 
the  compasses.  This  office,  which  has  been  filled  first  by  Captain  Johnson  and 
since  his  death  bj  Captain  Evans,  has  done  more  for  the  advancement  of  the 
science  than  anything  else. 

No  ships  in  the  royal  navy  have  ever  been  lost  from  the  errors  of  the  compass ; 
and  the  magnetic  history  of  every  ship  is  so  well  known,  that,  in  case  of  the 
loss  of  a  ship,  there  would  be  no  difficulty  in  arriving  at  a  confident  opinion  as 
to  the  effect  of  the  compass  error  in  causing  it. 

At  the  same  time  the  attention  of  Mr.  Airy,  the  Astronomer  Royal,  was 
directed  to  the  particular  question  of  the  deviation  of  the  compass  in  iron 
ships,  Mr.  Airy  proposed  a  mode  of  correcting  the  semicircular  deviation 
by  the  application  of  magnets,  and  of  correcting  the  quadrantal  deviation  bj 
the  application  of  soft  iron  cylinders  analogous  to  the  soft  iron  rods  we  have 
supposed,  which  has  been  subsequently  extensively  adopted  m  the  mercantile 
marine* 

Li  the  year  1856  the  Liverpool  Compass  Committee  commenced  those 
labours  which,  principally  carried  on  by  their  able  secretaiy,  Mr.  Rundell, 
have  produced  three  valuable  reports,  which  have  contributed  greatly  to  the 
advancement  of  this  leience.    These  labours  are,  however,  now  discontinued. 
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vnetiM  la  thm  Mojti  iraTy.-In  the  royal  navy,  as  we  haye  aaid,  each  ship 
has  a  standard  compass  in  a  selected  position.  A  ship  is  swung  or  tamed 
round  and  the  deviation  observed  in  a  certain  nnmber  of  positions,  either  by 
comparison  with  a  compass  on  shore,  or  by  a  comparison  with  a  celestial  body, 
or  by  observing  a  distant  object.  A  table  of  errors  is  thus  observed  and  re- 
corded— ^they  are  rednced  by  obtaining  from  them  the  co-ef&oients  of  the  semi- 
circular and  qnadrantal  deviation.  Observations  of  horizontal  force  and  ,of 
vertical  force  are  also  made  from  which  the  amount  of  heeling  error  is  ob- 
tained— and  if  the  amount  is  large,  the  heeling  error  is  corrected  by  the 
application  of  a  vertical  magnet. 

The  whole  process  is  described,  and  all  the  mathematical  formulea  and 
arithmetical  processes,  and  a  number  of  convenient  graphic  methods  are  given 
in  the  "Admiralty  Manual  for  ascertaining  and  applying  the  Deviations  of 
the  Compass  caused  by  the  Iron  of  a  Ship.** 

wmetiM  In  tbe  M«reaatUe  BBtavlae.-In  the  mercantile  marine  there  is  no 
regular  superintendence  of  the  adjustment  of  the  compass ;  it  is  left  to  the 
professional  compass  adjusters.  In  many  cases  there  is  no  separate  standard 
compass,  but  the  steering  compass  is  used  for  the  navigation  of  the  ship, 
and  is  often  placed  so  near  the  stem-post  and  steering  gear  that  it  has 
originally  very  large  and  very  irregular  deviations.  These  are  corrected  by 
powerful  magnets.  The  consequence  is,  that  the  slightest  change  in  the  mag- 
netism of  the  ship  produces  a  large  error,  which  is  the  more  dangerous  that  the 
captain  believes  his  compass  to  be  firee  from  error. 

This  great  advantage,  from  the  indiscriminate  use  of  the  method  of  cor- 
rection by  magnets,  is,  however,  an  abuse  of  the  method,  and  not  necessarily 
attendant  on  it. 

i>«sid«rata.— I.  Royal  Navy. — ^The  only  desiderata  seem  to  be  that  greater 
attention  should  be  paid  to  the  preparing  a  place  for  the  standard  compass, 
and  to  the  position  of  the  ship  in  building  and  plating.  The  position  of  the 
standard  compass  should  be  shown  in  the  drawing  of  every  ship,  which,  before 
being  finally  settled,  should  be  submitted  for  the  observations  and  suggestions 
of  the  Superintendent  of.  the  Compass  Department. 

Ships  should  be  built  as  much  as  possible  head  south,  and  should  be  plated 
in  the  opposite  direction  to  that  of  building. 

Careiul  recommendations  as  to  the  special  points  to  be  attended  to  have 
been  submitted  to  the  Admiralty  by  the  present  Superintendent  of  the  Com- 
pass Department,  and  we  may  hope  that  much  benefit  wiU  be  derived  firom 
them. 

A  proof  of  what  may  be  effected  in  this  way  has  already  been  given  in  the 

ease  of  several  of  the  ships  of  the  Imperial  Russian  Navy,  in  which  the 

arrangements  made  under  the  superintendence  of  Captain  Belavenetz  have 

greatly  reduced  the  amount  of  deviation. 

T  2 
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DMt4«pata.— II.  Mercantile  Marine. — ^This  is  a  more  difficult  question, 
from  the  want  of  any  general  superintendence,  or  any  modo.  of  establishing  a 
uniform  system,  or  any  opportunity  of  receiving,  recording,  reducing,  and 
discussing  the  observations  made. 

Till  some  change  takes  place  in  this  respect,  it  is  not  probable  that  much 
improvement  will  be  introduced,  or  that  merchant  ships  will  make  their  due 
contributions  to  the  advancement  of  science. 

What  seems  desirable  is — 

1.  That  in  all  iron  steam  passenger  ships  there  should  be  a  standard  com- 
pass  dLstinct  from  the  steering  compass,  placed  in  a  position  selected  for  the 
small  and  uniform  amount  of  the  deviation  at  and  around  it. 

2.  That  the  deviations  by  the  standard  compass  should  be  ascertained  and 
returned  to  a  department  of  the  Government. 

8.  That  these  deviations  should  be  carefully  recorded,  reduced,  and  dis- 
cussed by  a  competent  superintendent. 

Many  indirect  advantages  might  be  expected  to  flow  from  following,  in  these 
respects,  the  example  of  the  Royal  Navy. 

The  attention  of  Masters  is  particularly  called  to  the  following  Abstract,  taken 
from  the  ^*  Third  Report  from  the  Liverpool  Compass  Committee  to  the  Board  to 
Trade,  1857—1860":— 

The  Committee,  after  observing  that  a  "  large  proportion  of  the  complaints 
respecting  the  compasses  of  iron  ships  has  reference  to  their  sluggishness  and 
want  of  directive  power,"  proceed  to  state  that ''not  unfrequently  the  reported 
compass  errors  arise  from  purely  mechanical  causes,  which  have  no  connection 
with  the  ship's  magnetism, — these  are,  cracked  or  holed  agates," — ^but  more 
commonly  "blunted  or  worn  pivots," — **  pivots  longer  or  shorter  than  they  should 
be,  so  that  the  point  of  suspension  of  the  card  is  no  longer  in  the  plane  of  the 
gimbals," — and  ''needles which  have  never  had,  or  have  lost  their  proper  directive 
power."  So  long,  therefore,  as  "  these  causes  are  prevalent,  there  will  constantly 
be  reports  of  deviation  from  the  attraction  of  the  landf  of  compass  disturbance  from 
fog,  of  unusucd  aberralionf  of  indraught,  and  other  unfounded  or  imaginary 
pretexts  which  are  now  put  forward  when  an  iron  ship  gets  stranded."  These 
remarks  also  apply  to  the  compasses  of  wooden  ships  quite  as  much  as  to  those 
of  ships  built  of  iron,  and  the  only  remedy  for  these  and  other  errors,  "must 
chiefly  depend  on  the  care  and  attention  of  the  master,  on  his  knowledge  of  the 
principles  of  magnetism,  and  on  his  acquaintance  with,  and  his  attention  to,  those 
mechanical  properties  which  are  so  essential  to  the  satis&ctoiy  working  of  the 
compass. 

"  The  Committee  having  had  under  consideration  the  proper  time  for  swinging 
iron  ships,  and  more  particularly  steamers,  such  as  those  which  trade  regularly  to 
the  Baltic,  to  the  Mediterranean,  or  to  Arnica,  think  that  there  appears 
sufficient  reason  for  requiring  that  a  new  ii'on  ship  or  steamer  should  be  swung 
immediately  before  each  of  the  first  two  or  three  voyages ;  that  all  iron  vessels 
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should  be  Bwniig  immediately  before  the  first  Tojage  following  any  eonsiderable 
amount  of  repair ;  whenever  a  change  has  been  made  in  the  position  of  the 
standard  compass ;  and  when  there  is  a  change  of  Captain  nnless  the  new  Captain 
had  charge  of  the  vessel  daring  the  preceding  voyage  as  chief  officer.  Swinging 
at  any  other  time  may  be  left  to  the  discretion  of  the  Captain. 

<*  It  mast  not,  however,  be  forgotten  that  the  utility  of  swinging  the  ship  is 
chiefly  confined  to  assisting  the  Captain  in  first  clearing  his  port  and  the 
neighbouring  channels  in  case  of  thick  weather,  and  ought  not  to  supersede  his 
making  observations  for  himself  whenever  he  has  the  opportunity  ;  in  short,  that 
the  deviations  observed  in  port  when  the  ship  is  upright  and  at  rest  should  always 
be  considered  subordinate  to  observations  made  at  sea  under  various  degrees  of 
heel  of  the  ship,  and  in  steamers  with  the  addition  of  the  vibration  of  the  screw. 

**  In  cases  where  compass  deviations  are  supposed  to  have  in  part  occasioned  a 
casualty,  too  little  has  been  known  of  the  subject  to  elicit  to  what  extent  they  have 
been  in  fiiult,  or  how  a  recurrence  of  the  accident  might  be  prevented;  but 
captains  of  screw  steamers  should  bear  in  mind  that,  when  under  sail,  seven 
distinct  causes  may  have  conspired  to  produce  the  course  which  has  been  made 
good, — (1)  Set  of  the  tide  or  current.  (2)  Set  of  the  Screw.  (8)  -Leeway. 
(4)  Good  or  bad  steerage.  (5)  Variation  of  the  Compass.  (6)  Deviation 
of  the  Compass.     (7)     Extra  Deviation  from  the  heeling  of  the  Ship. 

**  Again,  the  influence  of  some  of  these  causes  varies  with  the  time  occupied  on 
the  course ;  others  vary  in  proportion  to  the  distance  gone  over ;  but  until  the 
Captain  of  the  Screw  Steamer  is  able  to  estimate  how  much  each  cause  is  likely 
to  affect  the  course  which  is  to  be  steered,  and  the  limits  within  which  his 
estimate  is  likely  to  be  erroneous  he  must  ever  be  subject  to  much  uncertainty  as 
to  the  result." 

It  may,  however,  be  set  down  as  an  axiom,  that,  "  the  best  practical  corrective 
of  errors  of  the  compass  of  all  kinds  is  to  be  found  in  a  competent  and  careful 
Captain." 


ReMABKS  on   CoBXEOTIHa  COUBSBB   POB  DEVIATION. 

The  following  additional  remarks  are  offered  on  this  important  subject,  which 
the  Navigator,  especially  when  called  to  the  command  of  an  iron  vessel  for  the 
first  time,  should  carefiilly  read  and  thoroughly  understand. 

When  the  north  end  of  the  needle  is  drawn  to  the  right  of  the  true  North,  the 
variation  is  said  to  be  easterly;  when  it  is  drawn  to  the  left  of  the  true  North,  the 
variation  is  said  to  be  westerly. 

The  rule  to  correct  magnetic  courses  and  bearings  for  the  variation  is  simple 
enough : — ^Having  made  a  magnetic  course^  or  having  taken  a  bearing  by  compass 
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if  the  Tariation  is  easterly ^  apply  the  amount  of  Tariation  io  the  right  of  the  course, 
or  bearing ;  if  the  variation  is  westerly,  apply  the  amonnt  to  the  left. 

The  converse  of  this  role  holds  good  in  reducing  a  true  course,  or  a  true  bearing, 
to  a  magnetic  course,  or  bearing, — the  centre  of  a  compass  card  being  taken  as 
the  position  of  the  observer  in  each  case. 

Deviation  bears  the  same  relation  to  Variation,  that  variation  does  to  the  true 
horizon ;  thus — 

When  the  needle  is  drawn  to  the  eastward  of  magnetic  North,  the  deviation  of 
the  compass  is  said  to  be  easterly;  and  when  the  needle  is  drawn  to  the  westward 
of  the  magnetic  North,  the  deviation  is  called  westerly. 

Rule  1. — The  rule  for  the  correction  of  magnetic  courses  (and  bearings)  for 
Variation  holds  good  for  the  correction  of  the  Deviation  also,  viz. : — ^if  the 
Deviation  is  easterly,  apply  it  to  the  right;  if  westerly  apply  it  to  the  left  of  the 
compass  course,— or  of  a  bearing  taken. 

Rule  2. — The  converse  of  Eule  1  cdso  holds  good  in  setting  a  course,  but  must 
be  exercised  with  discrimination, — it  certainly,  however,  does  not  apply  in  the 
sense  in  which  it  is  generally  taken,  although  where  so  used,  and  the  deviation  is 
very  small,  the  error  is  also  proportionately  small,  as  will  be  seen  presently. 

In  order  to  illustrate  these  rules,  in  respect  to  the  application  of  the  Deviation, 
take  the  following  Table  as  the  basis  of  operations : — 


Direction 

Direction 

OF 

Deviation. 

op 

Deviation. 

Ship's  Head. 

Ship's  Head. 

N. 

0^46'  E. 

S. 

3''20'W. 

N.  by  E. 

N.N.B. 

6  45 

S.  by  W. 

s.aw. 

6  50 

12  30 

10    0 

N.E.byN. 

17  35 

S.W.  by  S. 
S.W. 

14    0 

N.E. 

21  45 

15  45 

N.KbyE. 

E.N.E. 

24  40 

S.W.  by  W. 
W.S.W. 

18  15 

26  15 

20  30 

KbjrN. 

26  30 
25  25 

W.^S. 

22  16 

23  25 

E.  by  S. 

23  15 

W.byN. 

W.N.W. 

23  50 

E.S.E. 

20  10 

23  20 

S.E.  byE. 

16  30 

N.W.  by  W. 
N.W. 

21  60 

S.E. 

12  30 

19  10 

S.E.  by  S. 
S.S.E. 

8  20 

N.W.  by  N. 
N.N.W. 

16  20 

4    5 

10  30 

S.  by  E. 

0  15  E. 

N.byW. 

5  10  W. 

I.    Let  it  be  required  to  find  the  Tbtte  Cottrsbs  in  the  following  cases  :— 

Ex.  1.    Given  the  compass  course  E.NJE2.,  and  variation  24°  E. : — 

On  referring  to  the  table  of  errors,  the  deviation  on  the  E.N.E.  point  is  found  to 
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be  20''  16'  E. ;  and  whether  the  Taiiation  and  deviation  are  applied  as  a  correction, 
separately,  or  in  a  lump  sum,  matters  not,  the  result  is  the  same. 

O         /  •  / 

Course  E.N.E.  =  N.    67  80  E.  Or  thus,  Deviation    26  16  E. 

Deviation  =s  26  15  E.  Variation    24    0  E. 


Variation 

N. 

.    N. 
S. 

OS  46  E. 
24        E. 

Correction    60  15  E. 
E.N.E.  =  N.    67  30  E. 

117  46  E. 

N.  117  45  E. 

True  course 

62  16  E. 

S.      62  15  E. 

Ex.  2.    Given  the  compass  course  N.  by  E.,  and  variation  22^  W. : — 
In  the  table  of  errors  the  deviation  on  the  N.  by  E.  point  is  6"^  46'  E. 

o       /  O        t 

Course  N.  by  E:  =  N.    11  15  R  Or  thus,  Deviation      6  45  E. 

Deviation  6  46  E.  Variation    22    0  W. 


N.    18    0  E.  Correction    15  16  W. 

Variation  22       W.  N.  by  E.  =  N.    11  16  E. 

True  course     N.      4    0  W.  N.      4    0  W. 

Ex.  3.    Given  the  compass  course  S.W.  by  W.,  and  variation  Id^*'  E. : — 
The  table  of  errors  gives  the  deviation  on  S.W.  by  W.  as  Id*'  16'  W. 

Of  o        / 

Course  S.W.  by  W.  =  S.    66  16  W.  Or  thus,  Deviation  ISJ  W. 

Deviation  18  16  W.  Variation  16^  E. 


S.    88    0  W. 
Variation  18  15  E. 


True  course  S.    56  15  W. 


True  course        S.    66  16  W.  or  S.W.  by  W. 

The  application,  in  the  above  cases,  of  Bule  I.  will  be  at  once  perceived ; — 
also,  that  whether  the  two  quantities  (variation  and  deviation)  be  applied 
separately  or  together,  the  results  do  not  differ. 


II. — ^Now  let  it  be  required  to  find  a  compass  ooubbb  that  shall  mass  oood 

A  GIVKN  TBUB  COURSE. 

It  is  said  in  Rule  2,  that  the  converse  of  Rule  1  holds  good  ;  viz.,  that  when 
the  deviation  is  easterly  apply  it  to  the  Uft,  and  when  westerly  apply  it  to  the  right, 
to  determine  the  correct  magnetic  course ;  it  is  here  however,  that  caution  must 
be  exercised  in  the  application  of  the  Deviation. 

Ex.  1.  Find  a  compass  course  that  shall  make  a  true  course  of  E.N.E.,  where 
the  variation  is  0 : — 
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The  correct  course  required  is  E.N.E., — ^the  deviation  on  that  point  of  the  compaas 
is  264**  E. ;  now  264°  to  the  Uft  of  E.N.E.  is  N.  41i°  E.  or  approximately  N.E.  i  N.; 
hut  if  the  ship  has  been  sailing  on  a  course  N.  41i**  E.,  it  \i'ill  be  obvious  that  by- 
applying  the  deviation  due  to  that  course,  as  given  in  the  table  of  eiTors,  the 
corrected  course  will  fall  short  of  E.N.E. ;  for  example  N.  41J**  E.  lies  between 
N.E.  by  N.  and  N.E.  (nearer  the  latter),  now  the  error  may  be  taken  as  20"  E., 
which  applied  to  N.  41^''  E.  gives  N.  614°  E.  or  N.E.  by  E.  4  E,  which  is  not  the 
required  course  by  5**  or  half  a  point. 

Referring  to  the  table,  it  will  be  seen  that  the  deviation  on  N.E.  is  21}**  E.  con- 
sequently N.  45°  E.  +  2H°  E.  =  N.  661°  E.  or  E.N.E.  nearly;  evidenUy  therefore, 
the  course  to  be  steered  in  this  case  to  make  E.N.E.  must  be  N.E.  etuteiiy. 

Ex.  2.  Let  it  be  required  to  find  a  course  which  shall  make  good  a  coziect 
magnetic  course  N.W.  by  N. 

The  deviation  on  this  point,  in  the  table,  is  15°  20'  W.  which  applied  to  the  right 
of  the  proposed  course  gives  N.  184°  W.  or  N.  by  W.  f  W. ;  but  supposing  the  vessel 
to  have  sailed  on  a  N.  by  W.  |  W.  course,  it  will  be  evident,  on  looking  to  the 
table,  that  the  deviation  on  such  a  course,  cannot  be  more  than  about  9** — ^being 
situated  between  N.  by  W.  and  N.N.W.,  consequently  N.  184°  W.  -f  9°  W.  =  N. 
274°  W.  or  N.N.W.  4  W.  nearly, — or  more  than  half  a  point  short  of  the  course  pro- 
posed; but  the  deviation  on  N.N.W.  is  104°  W.,  and  such  being  the  case,  by  steering 
N.N.W.  westerly,  the  course  made  good  would  be  N.W.  by  N. 

Ex.  3.  Thus  also  by  applying  22*,  the  error  on  the  N.W.  by  W.  point,  to  the 
right  of  that  point  (i.e.  steering  N.W.  by  N.)  in  order  to  make  good  a  magnetic  course 
N.W.  by  W.,  it  will  be  seen  that  since  the  error  on  N.W.  by  N.  is  only  15°  W., 
the  correct  magnetic  coures  would  be  about  N.  49°  W.  or  N.W.  f  W.,  which  is 
7°  short  of  the  oome  proposed. 


in.  We  shall  next  proceed  to  show  that  in  determining  the  covrte  to  be 
steered  to  make  good  a  given  tbxte  course,  the  variation  and  deviation  must  he 
considered  separately:  the  single  case  in  which  they  can  be  taken  conjointly, 
being  where  they  are  of  the  same  numerical  value  but  of  different  names — ^when 
one  quantity  destroys  the  other. 

Ex.  1.  The  true  course  required  is  N.  by  E.  where  the  variation  is  6f°  W.,  what 
is  the  course  to  steer? — 

From  the  table,  the  deviation  <m  N.  by  E.  is  6|°  E. ;  now  6^  W.  and  W  £., 
being  quantities  that  destroy  each  other — steer  N.  by  E.; — ^this  is  rendered  more 
evident,  thus— 


I'fl  course  by  compass  N.  by  E.  =  N.  llj  E 


Deviation  6}  £. 


Correct  magnetic  course      N.  18    E. 
Variation  6}  W. 

True  course     N.  11^  E. 
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The  following  example  might  lead  to  the  sappoeition  that  no  great  enror  arises 
from  nsifig  the  yariation  and  deviation  conjointly,  on  all  occasions : — 

Ex.  2.  Required  the  course  to  steer,  to  make  good  a  trae  course  of  W.  by  N., 
where  the  variation  ia  1  point  E.  ? — 

First,  using  the  variation,  it  is  certain  a  magnetic  course  of  W.  gives  W.  by  N. 
(true),  and  on  referring  to  the  table  of  deviation,  W.N.W.  northerly,  which  has  an 
error  of  23°  W.,  will  give  the  correct  magnetic  course  W. ;  therefore  steer  by  compass 
W.N.W. ;  or  more  plainly  seen,  thus : — 

e 

Ship's  course  by  compass  W.N.W.  =  N.  67  i  W. 
Deviation  23    W. 


Correct  magnetic  course       N.  00  i  W. 
Variation  11^  E. 

True  course       N.  79J  W.  or  W.  by  N.  nearly. 


By  taking  the  difference  between  the  variation  and  deviation  on  the  required 
point,  we  have — 

•  9 

Deviation  on  W.  by  N.  =  23f  W. 
Variation       ll|  E. 

Correction      12  i  W. 
True  course  required  W.  by  N.  =  N.  78i  W. 


Course  to  steer  by  compass      N.  6ttJ  W.  or  W.N.W.  nearly. 

This  differs  but  slightly  from  the  former  result : — and  that  it  comes  out  so  cor- 
rectly must  be  attributed  to  the  small  differences  in  the  errors  on  the  points  used  on 
^hia  occasion. 

Ex.  8.  Bequired  the  course  to  steer  to  make  good  a  true  course  of  N.  by  E. 
where  the  variation  is  1  point  E.  ? — 

First,  using  the  variation, — a  magnetic  course  of  N.  gives  (true)  N.  by  E.,  and 
referring  to  the  table  of  errors  N.  1°  W.  will  give  the  correct  magnetic  course  North; 
hence  steer  by  compass,  slightly  to  the  westward  of  North. 

But  if  deviation  and  variation  are  used  coigointly  as  regards  the  N.  by  £.  poiat* 
we  have— 

Q 

Deviation  on  N.  by  E.  =        6}  E. 
Variation      Hi  E. 

Apparent  correction      18   E. 
True  course  required  N.  11^  E. 

Apparent  course  to"  steer  N.    6J  W. 

This  result  is,  evidently,  greatly  erroneous ;  for  since  N.  by  W.  has  a  deviation  of 
5**  W. ;  by  steering  N.  61"  W.  the  true  course  would  be  N.  i  E.  instead  of  N.  by  E. 

Ex.  4.  Again,  suppose  a  tme  N.  course  is  required  where  the  variation  is 
2  fcinU  £. :— 
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The  correct  magnetio  course  will  be  N.N.W.,  to  obtain  which,  allowing  for  7^  W. 
deviation,  the  course  by  compass  would  be  N.  by  W.  ^  W. ;  as  for  example : 

o 

N.  by  W.  i  W.  =  N.  15  W. 
Deviation        7  W. 


Correct  Magnetic  course  N.  22  W. 
Variation       22i  E. 


True  course       N.  nearly. 

The  variation  and  deviation  applied  as  one  correction,  however,  give  the  follow- 
ing result : — 

Deviation  on  the  N.  point      1    E. 
Variation    22i  E. 


Apparent  correction    23i  E. 


This  would  indicate  that  the  course  to  be  steered  by  compass  is  N.N.W.,  westerly, 
but  by  so  doing  the  true  course  thus  obtained  would  be  about  N.  by  W. ;  as  for 
example : — 

Ship's  course  by  compass  N.N.W.  1*  W.  =  N.  23^  W. 

Deviation        10^  W. 


N.  84    W. 
Variation         221  E. 

N.  Hi  W. 


Ex.  5.  One  more  example  will  suffice ;  let  it  be  proposed  to  make  good  a  true 
course  of  S.,  where  the  variation  is  2  points  W. 

The  deviation  with  the  ship'  head  S.  is  8°  W.  (see  table),  which,  added  to  the 
yariation,  becomes  26j**  W. — ^the  course  to  steer  is  apparently  S.  25J**.W.  or 
S.S.W.  {  W.--but  the  deviation  table  tells  us  that  the  error  with  the  ship's  head  on 
that  point  (S.S.W.  \  W.)  is  about  ll*"  W.,  consequently  the  correct  magnetie  oourss 
Vecomes  S.  Idi""  W.,  to  which  apply  the  variation  (2  points  W.),  and  the  true  course 
made  good  is  S.  8**  E.  instead  of  S. ;  the  proper  course  to  steer  under  the  oiroom- 
Btaoces  would  be  about  S.W.  I''  S. ;  for  example : — 

Ship's  head  by  compass  S.W.  f  S.  =  S.  86  84  W. 
Deviation  (by  table)  14    0  W. 

Correct  magnetio  course      S.  22  84  W. 
Variation  22  80  W. 

S.    0    4W. 

Which  gives  the  true  course  S. 

These  examples  will  clearly  point  out  a  misapprehension  which  exists,  both  as 
to  the  application  of  the  deviation  to  obtain  the  correct  magnetio  course,— and  iw 
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to  the  error  whioh  may  arise  in  applying  the  deviation  and  variation  as  one 
quantity.    To  recapitulate, — 

1. — To  obtain  the  correct  moffnetic  course,  although  the  deviation  is  to  be  applied 
conversely  to  the  method  adopted  when  correcting  a  course  on  which  the  ship  has 
already  sailed, — ^yet  due  regard  must  be  paid  to  the  numerical  value  of  the 
deviation — ^which  differs  on  each  point  of  the  compass;  and  the  amonnt  of 
deviation  to  (e  applied,  in  order  to  make  good  any  given  correct  magnetic  course, 
wiU  be  found,  where  the  errors  are  great,  not  on  the  proposed  course,  but  one, 
two,  or  even  three  points  on  either  side  of  it,  according  to  whether  the  deviation 
is  E.  or  W. 

2. — With  respect  to  the  application  of  the  deviation  and  variation : — ^The  surest 
method  is, — 1st,  To  determine  the  correct  magnetic  course  required  to  make  good 
the  given  true  course, — ^and — 2nd,  To  ascertain,  by  the  table  of  deviations,  the 
compass  course  that  will  make  good  the  required  correct  magnetic  course. 

One  more  remark  on  setting  the  course,  and  we  have  done ; — ^An  azimuth  taken 
by  the  Standard  Compass  of  an  iron  ship  includes  both  deviation  and  variation ; — 
the  error  thus  obtained,  when  applied  to  the  compass  course  on  which  the  ship 
has  been  sailing,  (to  the  right  if  E.,  to  the  left  if  W.,)  will  give  the  true  course ; 
will  not  answer  the  end  proposed,  inasmuch  as  the  variation,  on  any  given  position 
of  the  globe,  has  the  one  numerical  value  and  the  one  name  (E.  or  W.)  for  every 
point  of  the  compass, — ^while  the  deviation  not  only  differs  numerically  on  each 
point,  but  it  varies  also  in  name — ^being  E.  on  one  portion,  and  W.  on  another 
portion  of  the  compass.  Now  although  the  error  obtained  by  azimuth,  when 
applied  to  another  course,  not  fiir  distant  from  that  on  which  the  ship  was  sailing 
at  the  time  of  observation,  may  produce  (perhaps)  no  serious  result  on  the  wide 
ocean, — ^the  case  is  quite  altered  when  about  to  make  a  port ;  then,  to  ensure 
safety,  azimuths  should  be  obtained  to  determine  the  errors  on  several  courses. 


ThefoUowing  Tables  for  the  Variation  and  Dip  of  the  Magnetic  Needle  mil  he 
useful  where  the  Chart  is  not  at  hand — 

Approximate  annual  change  of  the  Magnetic  Variation. 
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lOE  m  THE  NORTH  ATLANTIC. 

The  limits  of  ice  in  the  North  Atlantic,  in  the  four  quarters  of  the  year,  are 
delineated  on  the  charts  that  accompany  this  work.  Generally,  no  icebergs  are 
encountered  on  or  near  the  banks  of  Newfoundland  in  the  winter  months,  bat 
the  bays  and  golfs  north  of  46''  N.  are  blocked  by  ice; — ^mach  however  depends  on 
whether  the  season  is  an  open  one  or  not  in  the  Arctic  regions.  It  is  towards  the 
latter  end  of  spring  and  dnring  summer  that  icebergs  are  met  with  in  large  numbers, 
— ^though  they  haye  been  seen  in  44°  N.,  48°  W.  in  the  early  part  of  February. 
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PART   n. 
SAILING     DIRECTIONS. 


MADEIRA  AND  PORTO  SANTO. 


are  a  gronp  of  islands  lying  between  Lat.  82''  28'  16'' 
and  88**  T  60"  N.,  and  Long.  W  18'  80"  and  17°  16'  88"  W.  They  consist  of 
five  islands,  Madeira,  Porto  Santo,  and  the  Dezertas ;  the  latter  being  three 
barren  rocky  islets  sonth-eastward  of  Madeira.  Since  their  discoyery  in  the 
16th  century  they  haye  remained  dependencies  of  Portugal. 

The  productions  of  the  larger  island,  Madeira,  are  yarious,  as  in  consequence 
of  the  altitude  of  its  mountains  almost  eyery  degree  of  temperature  is  obtained. 
The  produce  of  the  yine  is  the  principal  export :  but  com  is  grown,  although  not 
Bufficient  to  supply  other  countries.  Almost  eyery  European  yegetable  is  here 
cultiyated  with  adyantage ;  nor  are  the  productions  of  the  tropics  wanting — 
guayas,  citrons,  oranges,  bananas,  coffee,  &c.  being  obtained  in  great  abundance. 
But  the  island  ia  principally  fiEuned  for  the  excellence  of  its  climate,  which  is 
considered  to  be  the  finest  in  the  world,  so  that  it  is  much  resorted  to  by 
consumptiye  patients. 

The  mean  temperature  of  the  hottest  months  (August  and  September)  is 
between  78''  and  74'' ;  but  when  the  eastern  and  south-eastern  winds  bring  to  the 
island  the  hot  air  from  the  African  desert,  the  thermometer  sometimes  rises 
higher.  It  may  also  be  obseryed  that  rain  is  not  confined  to  a  certain  season  of 
the  year,  but  occurs  at  aU  seasons ;  and  that  hurricanes  although  sometimes  yery 
yiolent,  yet  are  not  firequent.    See  also  page  46. 

iffin>TiTRii. — ChENEBAL  Desobiption. — ^Madeira  may  be  described  as  a  mass  of 
basalt,  rising  with  a  rather  steep  ascent  firom  the  south  and  north  towards  the 
interior,  where  the  mountains  are  of  considerable  eleyation,  and  interrupted  by 
many  deep  and  narrow  yalleys,  which  are  firequently  trayersed  by  streams  of 
excellent  water.  It  is  chiefly  in  these  yalleys  that  the  yineyards  and  gardens  are 
situated,  some  of  them  at  an  eleyation  of  2000  feet  aboye  the  sea  leyel.  In  some 
parts  of  the  island  the  rooky  sideB  of  the  mountains  are  very  steep,  and  the  coasts 
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are  occasionally  so  precipitous  that  sonndings  are  only  to  be  obtained  dose  to 
the  shore,  and  even  then  on  a  rocky  and  unequal  bottom,  and  at  a  depth  of 
85  to  50  feithoms.  It  is  remarkable  that  although  the  island  is  unquestionably 
of  Yolcanic  origin,  yet  there  are  no  craters  to  be  seen  on  any  part  of  it,  except 
San  Antonio,  a  mountain  about  1}  miles  west  of  Machico,  which  has  a  smooth 
shallow  basin  on  its  summit. 

In  approaching  the  island  it  appears  to  consist  of  a  bare  ru^ed  rock,  of  huge 
dimensions,  which,  although  imposing,  is  peculiarly  dark  and  gloomy,  and  it  is 
not  until  a  near  approach  to  the  land  is  made,  that  you  can  discover  the  green 
patches  which  are  everywhere  scattered  over  its  deep  red  soil,  even  to  the  tops 
of  the  highest  peaks.  This  mountain  verdure  is  owing  to  groves  of  heath  and 
broom,  which  grow  to  an  extraordinary  height,  aspiring  to  the  stature  of  forest 
trees.  In  addition  to  these  groves,  the  terraced  acclivities,  covered  with  a 
luxuriant  tropical  vegetation,  change  on  a  closer  approach  its  distant  barren 
aspect  into  one  of  extreme  beauty  and  fertility.  The  most  striking  peculiarity  in 
'the  mountain  scenery  is,  the  jagged  outline  of  the  ridge,  the  rudely  shaped 
towers  and  sharp  pyramids  of  rock,  which  appear  elevated  on  the  tops  and  sides 
of  the  highest  peaks  as  well  as  on  the  lower  elevations,  and  the  deep  precipitous 
gorges,  which  cut  through  the  highest  mountains  almost  to  their  base. 

Some  of  the  mountains  in  the  interior  of  the  island  are  of  considerable 
elevation,  and  visible  at  a  great  distance  at  sea.  The  most  lofty  is  that  of  Ruivo, 
estimated  to  be  6056  feet  above  the  sea.  It  has  a  well  defined  but  rather 
rounded  summit,  and  stands  on  the  north  edge  of  the  stupendous  ravine  of  the 
Curral ;  and,  with  reference  to  the  coast,  it  lies  nearly  7f  miles  north  of 
Ponta  de  Cruz,  and  not  quite  5  miles  from  Ponta  San  Jorge.  It  has  a  continued 
slope  towards  the  sea  in  a  north  and  N.E.  direction,  and  on  the  S.W.  side  drops 
abruptly  into  the  Curral.  Throughout  the  western  half  of  the  island  a  central 
ridge  extends,  having  an  elevation  of  about  5000  feet ;  on  its  summit  is  an 
extensive  plain,  named  Paul  da  Serra,  which  is  fertile,  and  used  especially  as  a 
breeding  place  for  mules  and  horses.  The  eastern  portion  of  the  island,  although 
high  and  containing  many  lofty  peaks,  is  not  so  elevated  as  the  western. 

The  Curral  is  one  of  the  greatest  curiosities  of  Madeira,  and  to  the  lovers  of 
natural  scenery  it  is  well  worth  the  trouble  of  a  visit.  It  is  an  immense  valley, 
of  great  depth,  enclosed:  on  all  sides  by  magnificent  precipices,  the  almost 
perpendicular  ^des  of  which  are  broken  into  every  variety  of  buttress  or  pinnacle. 
Round  a  part  of  the  cliffs  is  a  narrow  road,  leading  to  the  garden  houses  and 
country  plantations,  cut  out  of  the  rock,  about  10  or  12  feet  wide,  dn  riding 
along  which  the  Curral  seems  like  an  immense  abyss,  filled  only  with  clouds  and 
vapours,  rolling  in  a  constant  motion  over  each  other.  When  viewed  on  a  fine 
day,  the  variety  of  tints  is  very  striking.  Occasionally  the  cliffs  are  black  and 
craggy,  at  other  times  they  are  covered  with  turf  of  the  richest  green  and  trees 
indigenous  to  the  island — while  £ar  below  smiles  a  region  of  cultivation  and 
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froitfalness,  the  white  eahins  of  the  islanders  seattered  over  the  surface  of  the 
country  being  almost  hidden  amongst  the  rich  gardens  and  orchards. 

In  1838,  the  Curral  was  visited  by  Com.  Wilkes,  of  the  United  States  Navy, 
who  remarks : — **  This  is  a  very  remarkable  spot,  and  it  is  difficult,  if  not 
impossible,  to  give  an  idea  of  its  beauty  and  grandeur.  This  place  is  approached 
by  the  usual  ascent  from  Funchal,  through  the  narrow  roads,  or  paths  edged  with 
roses,  &c.,  the  view  gradually  extending  beneath,  over  the  terraced  vineyards. 
Just  before  reaching  it,  you  mount  a  small  ascent ;  you  are  then  on  the  summit 
or  edge  of  the  Curral,  and  the  whole  scene  suddenly  bursts  upon  you.  The  eye 
descends  to  the  depth  of  2000  feet,  into  the  immense  chasm  below,  and  wanders 
over  the  ragged  and  broken  outline  of  the  many  peaks  that  rise  from  its  very 
bottom  ;  then  upwards,  following  the  grey  precipitous  rocks,  till  their  summits 
are  lost  in  the  clouds,  which  are  passing  fitfully  across  it,  occasionally  permitting 
the  sunbeams  to  glance  to  its  very  bottom.  One  feels  surprised,  on  gazing  on 
this  scene,  that  its  character  of  wildness  should  become  softened,  and  its  beauty 
increased,  which  is  effected  in  part  by  the  plants  and  shrubs  which  cling  to  or  have 
fastened  themselves  into  the  fissures  of  the  rocks.  These  the  eye  gradually 
makes  out,  and  is  led  by  the  small  and  narrow  strips  of  green  on  the  ledges 
downwards,  until  it  finally  rests  on  the  secluded  church  of  Nostra  Senora  de  Livre 
Monte,  and  the  peasants*  cabin  embedded  in  the  dark  and  luxuriant  foliage 
beneath,  whose  peace  and  quietness  are  in  such  strong  contrast  with  the  wildness 
of  nature  above.  The  whole  looks  more  like  enchantment  than  reality.  The 
shape  of  the  Curral  and  its  perpendicular  sides  give  the  idea  rather  of  a  gorge 
than  of  a  crater. 

In  the  descent  the  road  winds  along  the  sides  of  the  precipice,  turning  around 
shaip  and  jutting  projections,  with  a  frightful  gulf  yawning  below.  A  misstep  of 
the  horse  would  plunge  the  rider  to  destruction.  At  every  turn  new  and  striking 
views  are  brought  out,  almost  surpassing  in  grandeur  the  first.  The  descent  is 
so  gradual,  that  one  scarcely  seems  to  advance  downwards,  and  the  length  of  time 
necessary  to  accomplish  it  (upwards  of  an  hour)  will  give  some  idea  of  the  vast- 
ness  and  grandeur  of  the  scene.  Continuing  on,  the  gorge  opens  to  the  south, 
where  liie  streamlet  of  the  Curral,  joined  by  several  lateral  branches,  forms  the 
Biver  Soeoriidos,  which  empties  itself  into  the  sea  near  the  ancient  town  of 
Camara  de  Lobos." 

The  shores  of  Madeira  are  mostly  lofty  clifis,  occasionally  &cing  the  water  with 
a  perpendicular  front  of  1000  or  2000  feet  in  height.  The  cliffs  are  interrupted 
by  a  few  small  bays,  where  a  richly  cultivated  valley  approaches  the  water 
between  abrupt  precipices,  or  surrounded  by  an  ampitheatre  of  rugged  hills.  In 
these  small  bays  are  generally  situated  some  villages. 

Off  the  eastern  cape  of  the  island  are  many  isolated  rocks,  having  bold  abrupt 
sides  and  broken  outlines.  The  character  of  these  rocks  is  remarkable  ;  they 
stand  quite  detached  from  the  adjoining  cliffs,  and  some  of  them  are  of  a  slender 
form  rising  to  a  great  height,  with  extremely  rugged  sur&ces  and  broken  edges. 
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Through  some,  the  waters  ha^e  worn  arched  ways  of  large  dimensions,  which 
afford  a  passage  for  the  breaking  surf,  and  would  seem  ere  long  to  threaten  their 
destmction.  Similar  needle  rocks  are  seen  off  the  northern  Dezerta,  one  of  which 
bearing  some  resemblance  to  a  vessel  when  viewed  from  a  distance,  is  ofben 
mistaken  for  such.  It  stands  like  a  slender  broken  column,  several  hundred  feet 
in  height,  on  a  base  scarcely  larger  than  the  summit, 

In  no  part  of  Madeira  is  there  a  dieltered  harbour ;  and  the  word  '  Porto ' 
which  is  attached  to  several  places  on  the  chart,  must  be  taken  as  the  designation 
given  by  the  islanders  to  the  little  coves,  or  landing-places,  where  they  haul  up 
their  fishing-boats,  and  the  craft  of  larger  construction  employed  either  in  the 
transport  of  their  wines  to  Funchal,  or  on  the  other  coasting  business  of 
the  island. 

It  may  be  stated  generally,  that  the  south  coast  of  the  island  has  a  gradual 
slope  from  the  mountains  in  the  interior  to  the  sea  ;  and  that  the  north  and  west 
coasts,  on  the  contrary,  are,  with  few  exceptions,  high  and  bold,  and  descend 
precipitously. 

The  cultivation  of  the  island,  on  its  south  side,  seldom  extends  more  than  from 
2  to  2^  miles  inland ;  and  on  its  north  side,  not  half  that  distance ;  and  it  may 
be  remarked,  that  no  cultivation  is  at  present  attempted  at  elevations  exceeding 
8000  feet,  the  whole  of  the  mountains  above  that  height,  and  which  constitute  so 
large  a  portion  of  the  island,  being  left  wild  and  uninhabited. 

mncbai. — The  capital  of  the  island  is  Funchal,  on  the  SJB.  coast ;  it  consists 
of  a  pretty  wide  street  along  the  sea-shore,  where  there  are  several  good  buildings, 
and  numerous  small  streets  and  lanes  extending  to  a  considerable  distance  up  the 
slope  of  the  hill.  The  number  of  inhabitants  is  17,870.  The  town  is  defended 
by  four  forts,  and  has  eight  churches  and  several  convents.  In  the  midst  of 
the  town  is  an  open  square,  planted  with  exotic  trees. 


FanGhal  Bay  and  Town. 

The  view  of  Funchal  from  the  harbour  is  very  pleasing,  and  its  situation,  in  a 
kind  of  ampitheatre  formed  by  the  mountains,  adds  to  its  beauty.  The  contrast 
of  the  white  buildings  and  villas  with  the  green  mountains,  forms  a  picture  which 
is  much  heightened  by  the  bold  quadrangular  Loo  Rock  with  its  embattled 
summit  commanding  the  harbour  in  the  foreground.  The  most  conspicuous 
objects  on  the  west  side  of  the  bay  are  the  Peak  of  Ponta  da  Cruz,  the  Pontinha 
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with  the  Loo  Bock  near  it,  and  the  old  fortress  of  the  Pico,  on  a  rocky  eminence 
half  a  mile  north  of  them.  Eastward  of  these  are  the  castle  of  Lonrenzo,  the 
official  residence  of  the  governor,  on  the  beach,  and  the  outlet  of  San  Panlo  river, 
the  square  towers  of  the  ex-Jesuits'  college,  the  cathedral  having  a  small 
triangular  spire,  Bangor's  pillar  on  the  beach  near  the  custom-house,  and  on  the 
extreme  east,  the  castle  of  Santiago  with  the  quintas  upon  the  sloping-land 
behind  it.     All  these  buildings  are  very  conspicuous,  and  of  dazzling  whiteness. 

When  approaching  Funchal  the  island  appears  rough  and  mountainous,  but 
the  steeps  are  clothed  with  rich  and  luxuriant  verdure.  Terraces  are  visible  on 
every  side,  and  every  spot  that  the  ingenuity  of  man  can  make  available  has  been 
apparently  turned  to  advantage,  and  is  diligently  cultivated.  These  spots  form 
an  interesting  scene,  particularly  when  contrasted  with  the  broken  and  wild  back- 
ground, with  the  white  cottages  clustered  on  the  sea-shore,  and  gradually  extending 
themselves  upwards  until  the  eye  rests  on  the  highest  and  most  striking  building, 
that  of  the  convent  of  Nostra  Senora  de  Monte.  This  stands  out  conspicuously 
on  one  of  the  mountain  ridges  which  descends  from  the  peak  of  Arrebentao 
towards  the  city.  It  is  1965  feet  above  the  sea,  while  the  peak  itself  is  8844 
feet  high. 

The  gardens  in  the  vicinity  of  Funchal  are  extremely  beautiful,  abounding  as 
they  do  in  trees,  shrubs,  and  flowers,  and  so  many  varieties  of  delicious  fruits  and 
vegetables  common  to  the  tropics  and  to  Europe.  The  markets  are,  in  conse- 
quence, well  supplied  with  these  good  things,  and  all  necessary  refreshments ;  and 
there  is  an  ample  supply  of  excellent  water. 

It  may  be  observed  that  a  depot  for  steam-vessels  has  lately  been  established 
at  Funchal  (1848).  Its  situation  is  near  the  beach,  at  a  short  distance  from  the 
custom-house. 

TiM8oatli-Bast  Coast. — ^When  approaching  Madeira  from  the  eastward  the 
first  land  met  with  is  Ilheo  de  Fora,  an  islet  lying  close  to'Ponta  de  San  Lourenzo^ 
the  eastern  extremity  of  the  island.  This  islet  is  two-flfths  of  a  mile  from  N.E. 
to  B.W.,  and  is  rather  more  than  one-tenth  of  a  mile  in  breadth.  Its  coasts  are 
everywhere  rocky  cliffs,  except  at  fts  S.E.  side,  where  it  slopes  to  the  sea,  and 
ofiers  the  easiest  landing.  On  the  west  side  there  is  a  little  rocky  cove.  A 
sugar-loaf  rock  marks  its  south  extremity,  and  there  are  four  low  rocks  off  its 
SJB.  shore,  nearly  midway  between  its  extreme  points.  The  surfEice  of  the  islet 
is  of  very  uneven  outline,  and  covered  with  a  light  and  stony  soil  and  sand. 
Near  its  north  end  is  a  peak,  852  feet  above  the  sea,  in  Lat.  82""  48'  14"  N., 
and  Long.  16**  89'  80"  W.  The  channel  which  separates  the  island  from  San 
Lourenzo  point  is  200  yards  wide,  and  the  depth  in  it  at  low  water  is  from 
8  to  4  fathoms  over  a  very  rocky  bottom ;  but  a  swell  or  strong  breeze  with 
opposing  tide  occasions  so  great  a  termoil  in  it,  that  it  is  frequently  unsafe  for 
boats  to  pass  through. 

Fora  is  steep  in  all  directions,  except  its  S.E.   side,  off  which  are  dangerous 

rocky  patches  surrounded  by  deep  water.     The  outer  patch,  which  lies  S.  43''  E. 

u  2 
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0*88  mile  from  the  Islet  Peak,  is  a  small  rock  with  4  fathoms  on  it,  and  18  and 
26  fathoms  close  to  it.  The  inner  patch  is  more  extensive,  bearing  firom  the 
peak  S.  84°  E.,  three-tenths  of  a  mile  ;  and  npon  this  are  several  rocks,  some 
with  15,  others  with  only  4^  feet  over  them.  Between  the  outer  and  inner 
patches  the  least  water  is  10  fathoms,  and  between  the  inner  patch  and  the  islet 
is  a  narrow  channel,  the  depth  of  which  ranges  from  9  to  16  &thoms.  Both 
patches  have  deep  water  close  np  to  them,  from  15  to  26  fathoms  ;  their  distance 
from  the  shore  is  so  inconsiderable  that  sailing  vessels  would  scarcely  venture 
near  them;  but  steam  vessels  should  be  cautious  not  to  round  the  point  too 
closely.* 

At  Fora  the  extreme  land  seen  to  the  westward  is  the  low  point  of  Oliveira, 
bearing  S.  SB""  86'  W.  distant  10*46  miles ;  but  the  bold  head  of  Gabo  Ganyao, 
or  Brazen  Head,  being  much  higher  than  Ponta  Oliveira,  is  seen  over  it,  and  thus 
appears  to  be  the  west  extreme  point.  Vessels  bound  for  Funchal  shape  their 
course  for  these  points ;  but  between  Fora  and  Oliveira  there  is  a  considerable 
bay,  and  the  coast  presents  a  variety  of  outline  which  it  is  necessary  ta  describe. 

Ponta  da  San  Xiomnzo  is  the  easternmost  part  of  Madeira.  It  is  a  long 
narrow  ledge  of  rock,  about  4  miles  in  length,  but  in  no  part  one  mile  in  breadth. 
Its  surface  is  exceedingly  varied,  but  its  general  tendency  is  that  of  declinty  from 
the  cliffs  and  peaks  on  the  north  side,  to  a  low  rocky  shore  on  the  south.  The 
cliffs  and  peaks,  though  lofty,  are  not  nearly  of  so  great  elevation  as  those  of  the 
island  in  general,  but  are  of  a  much  more  broken  and  fitntastio  character.  Here 
and  there  a  patch  of  herbage  only  affords  scanty  pasture  to  a  few  sheep  and  goats. 

From  the  extremity  of  Ponta  de  San  Lourenzo  the  coast  trends  to  the  N.W.» 
and  is  a  rocky  shore.  For  the  first  li  miles  it  is  composed  of  cliffs  and  small 
points  with  rocks  lying  out  a  few  yards  from  them ;  and  above  the  clifis  is  a 
narrow  ridge  of  hills,  of  which  the  most  elevated  is  848  feet  above  the  sea.  A 
narrow  beach  of  shingle  then  succeeds,  with  masses  of  rock  upon  it,  running  out 
to  the  N.E.  Between  these,  in  two  or  three  places,  the  seas  on  the  north  and 
south  sides  of  the  point  meet  at  high  water,  and  make  them  islets  :  and  it  is 
probable  that  in  a  few  years  more,  they  will  be  actually  broken  up,  and  become 
such  permanently.  This  beach  terminates  at  Ponta  Furado,  a  bold  basaltic  point, 
through  which  the  sea  has  broken  a  fine  lofty  arch.  A  barren  hill  550  feet  high 
stands  immediately  above  the  point,  and  from  its  summit  there  is  a  commanding 
view  of  the  surrounding  shores. 

On  the  west  of  Ponta  Furado  is  a  small  bay  with  a  fine  sandy  bottom,  in  which 
there  is  smooth  water  anchorage  with  the  wind  from  N.W.  and  N.E.  and  tolerably 
easy  landing.  The  bay  is  about  a  mile  across,  and  three-fiiths  of  a  mile  deep  ; 
but  it  IB  only  available  for  steam-vessels.     Half  a  mile  beyond  the  western  point 


*  In  this  description  of  the  shore  of  Madeira,  which  has  been  taken  principally  from 
Gaftaik  Yidal'b  valuable  oomminacation  in  the  Nautical  Magazine,  1848,  Uie  bearings  are 
trae,  not  magnetic. 
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of  it  is  the  Ponta  de  Piedade  crowned  by  a  rocky  hill  876  feet  above  the  sea, 
with  a  chapel  on  it  dedicated  to  Nostra  Senora  de  Piedade.  The  bnilding,  thongh 
small,  is  a  very  conspicuous  object,  being  whitewashed,  and  roofed  with  bright 
red  tiles.  This  chapel  in  a  line  with  the  Sugar-loaf  Rock  at  the  south  point  of 
Fora  leads  a  few  yards  dear  to  the  southward  of  the  rocky  shoals  off  that  islet. 
In  front  of  the  point  is  a  large  flat  ledge  of  rock  (having  almost  the  appearance  of 
a  fine  artifical  quay),  on  which  there  was  found  sufficient  landing. 

From  the  north  side  of  Piedade  hill,  quite  across  the  narrow  neck  of  land  to 
the  opposite,  or  N.E.  coast,  occur  those  curious  fields  of  fossils  mentioned  by 
several  travellers  who  have  visited  Madeira,  and  which  are  similar  to  those  at 
Porto  Santo.  It  is  believed  they  are  not  to  be  found  in  any  other  parts  of  these 
islands.  Immediately  on  the  west  of  Piedade  point  is  a  little  bay  with  a  fine 
sandy  beach. 

At  1*8  mile  S.  74""  W.  from  Piedade  point  is  the  village  and  point  of  Canical. 
The  coast  between  them  is  much  lower  than  that  previously  described  ;  but  broken  in 
like  manner  into  numerous  small  points,  and  the  land  rises  from  it  in  a  gradual 
slope  to  the  top  of  the  cliffs  on  the  north  shore.  There  is  a  little  sandy  beach 
east  of  Canical  point,  on  which  the  fishing  boats  of  the  place  are  lefbi  At  the 
west  end  of  the  beach  is  a  ledge  of  dry  rocks.  The  bank  of  soundings  follows  the 
.coast  to  the  westward :  the  edge  of  it  passing  one  mile  south  of  Fora,  Piedade, 
and  Canical. 

From  Canical  point  the  coast  runs  S.  ^d°  W.,  1*46  mile  to  the  north  point  of 
Machico  bay.  Between  them  the  cliffs  are  high  and  bold,  and  there  are  two 
projecting  points.  The  southern  one  is  a  rocky  bluff  very  steep;  and  half  a  mile 
inland  of  it  is  a  peak  1969  feet  above  the  sea. 

North  of  Machico  point  is  a  telegraph  on  a  hill  1080  feet  high.  One-tenth  of 
a  mile  N.E.  of  the  point  are  several  rocks  which  run  out  from  the  shoreS.  22  °E., 
about  260  yards ;  and  in  the  same  direction  is  an  isolated  breaking  rock 
standing  in  15  fathoms  water.  At  the  rock,  Machico  north  point  bears  N.  48**  W., 
and  is  distant  two-tenths  of  a  mile.     Close  to  it  on  the  east  are  27  &thoms. 

B»y  of  sbMbioo. — ^The  bay  of  Machico  is  700  yards  wide,  and  a  stony  beach 
with  some  little  |miztnre  of  sand  forms  its  shore.  On  the  north  point  of  it  is  a 
small  stone  fort,  and  near  its  centre  is  a  little  battery  built  at  the  outlet  of  a 
mountain  stream  which  originates  in  the  high  lands  of  the  interior  five  or  six 
miles  distant,  and  drains  the  whole  vaUey  of  Machico.  The  village  is  situated 
near  the  shore  of  the  bay,  and  is  celebrated  in  the  traditions  of  the  island  as  the 
place  where  its  first  discoverer  Robeet  Maghim  landed  with  Anna  d*Abfet.  Its 
little  church  is  reputed  to  contain  a  portion  of  the  cedar  cross  that  marked  their 
grave.  The  village  possesses  a  considerable  number  of  fishing-boats,  and  a  few 
of  larger  dimensions  for  trade  with  Funchal. 

From  Machico  the  coast  runs  S.S.E.,  i  a  mile,  to  Ponta  Queimada,  which 
10  a  rocky  cliff  with  some  flat  rocks  at  its  base,  and  thence  S.  82''  W.,  1*15  mile 
to  the  rock  off  Ponta  de  Santa  Eatarina.     This  rock  is  86  feet  high,  and  stands 
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close  to  the  point.  The  whole  coast  between  it  and  Queimada  is  rocky  cliffs :  and 
both  they  and  the  land  behind  them  are  of  mnch  less  elevation  than  near  Queimada. 
There  are  no  outlying  dangers,  but  deep  water  close  up  to  the  shore. 

From  Rocha  de  Santa  Eatarina,  the  next  point  is  (ruindante,  bearing  8.  48^  W.| 
2}  miles,  the  coast  between  falls  back  into  a  bay  i  a  mile  in  depth.  Near 
the  north  end  of  it  is  the  village  of  Santa  Cmz^  and  two  large  water  courses  or 
ribeiras.  In  front  of  the  village  is  a  stony  beach  with  a  rocky  point  at  each  end 
of  it  crowned  with  a  redoubt,  and  the  water  shoaiB  gradually  to  the  beach. 
Eastward  of  Santa  Cruz,  the  coast  is  rather  low.  Southward  of  the  village  the 
cliffs  again  increase  in  height,  and  have  deep  water  quite  up  to  them. 

S.  40^  W.,  nearly  a  mile,  from  Ponta  Guindante  is  Ponta  de  Atalaya.  The 
village  of  Porto  Novo  is  situated  close  round  Guindante  in  a  small  shingle  bay 
where  a  considerable  ribeira  has  its  outlet. 

From  the  ribeira  to  Atalaya  Point,  the  cliffs  are  high  and  steep.  The  Point  of 
Atalaya  is  itself  formed  by  a  few  large  stones  at  the  base  of  the  cliffs,  but  thero 
is  a  singular  small  pointed  peak  on  the  cliff  close  to  it  which  marks  its  position 
well.  From  this  point  Ponta  Oliveira  bears  S.  61"  W.,  1  mile.  Between  them 
the  coast  has  a  slight  bend  in  it ;  there  are  two  small  beaches ;  and  in  front  of  the 
first  one,  named  Portinha,  are  some  detached  fiat  rocks ;  behind  which  some 
fishing- boats  are  hauled  up :  a  smi^  redoubt  commands  it.  At  the  south  side  of. 
the  second  beach  is  a  very  large  ribeira ;  and  on  the  top  of  its  southern  bank,  a 
short  distance  from  the  edge  of  the  cliff,  a  fort. 

Tii«  Bontii  ooast. — ^From  Ponta  Oliveira,  Cabo  Gangao  (the  Brazen  Head) 
bears  S.  57''  W.  distant  1  mile.  The  former  is  a  clean  and  steep  rocky  point 
upon  which  you  con  land,  and  the  ascent  from  it  is  easy.  The  latter  is  a  bold 
rocky  headland  jutting  out  about  850  yards  at  right  angles  with  the  line  of  coast 
eastward  of  it.  It  is  flEiced  by  perpendicular  cliffi9  of  reddish  yellow  tufii,  and 
above  them  is  a  narrow  hilly  ridge  of  land  crowned  by  a  rocky  knob  or  knoll, 
420  feet  above  the  sea,  which  particularly  distinguishes  the  head  when  seen  firom 
the  westward.  Upon  the  top  of  the  head,  a  little  above  the  rocky  knoll,  is  a 
telegraph  which  commands  an  extensive  view  eastward,  and  reports  all  vessels  in 
that  quarter  to  the  telegraph  on  the  Loo  rock.  The  cape  is  steep,  there  being 
7i  fathoms  within  20  feet  of  the  cliffs  ;  88  &thoms  a  jt  of  a  mile  off ;  at  i  a 
mile  75  De^thoms ;  and  at  six-tenths  of  a  mile  off  there  will  be  found  200  fiithoms: 
the  edge  of  the  bank  of  soundings  between  Canical  and  this  head  follows  the 
general  direction  of  the  coast,  at  distances  varying  from  six-tenths  of  a  mile 
to  1  mile. 

On  the  east  side  of  Gangao  the  coast  is  formed  by  high  cliffs,  on  the  west, 
adjoining  it,  is  a  si^all  shingle  beach,  and  thence  westward  the  coast  line  presents 
a  series  of  rocky  cliffs  and  smaU  stony  points  to  Santiago  fort. 


r.— From  cape  Garigao  the  next  extreme  point  westward  is  Ponta 
da  Cruz,  bearing  from  it  S.  87°  40'  W.,  distant  nearly  5  miles ;  between  is  the 
Bay  of  Funchal,  which  is  open,  exposed  to  the  southward,  and  considered  to  be 
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tmsafe  daring  soath-west  gales.  Beyond  fort  Santiago  a  shingle  lieacb  extends 
nearly  a  mile  westward  in  front  of  the  town,  and  terminates  at  fort  St.  Lazarus. 
The  shore  then  becomes  rocky,  and  rises  into  a  bold  basaltic  blnff,  opposite  the 
Loo  rock ;  a  little  beyond  which  the  blaff  tnms  abruptly  inland,  and  disappears, 
and  the  shore  slopes  to  the  peninsula  of  the  Pontinha. 

The  Pontinha  is  an  artificial  embankment  carried  oat  in  a  south-easterly 
direction  from  the  land  to  a  small  islet  which  is  crowned  by  the  fort  of  San  Jose. 
The  work  affords  some  shelter  from  south-west  winds ;  and  on  its  eastern  side  is 
the  n|ost  convenient  landing-place,  there  being  on  the  inner  side  of  the  islet  a 
flight  of  steps  which  lead  from  the  sea  to  the  fort,  and  to  the  top  of  the  embank- 
ment which  joins  the  road  to  the  city.  It  also  affords  considerable  protection  to 
the  vessels  which  occasionally  seek  shelter  behind  the  Loo  rock. 

The  Loo  is  a  steep  rock  70  feet  above  the  sea,  rendered  by  art  quite 
inaccessible  except  by  steps  built  up  that  side  of  it  which  is  opposite  to  the  land. 
Its  extreme  length  is  about  100  yards,  and  breadth  85.  On  the  summit  of  the 
rock  is  fort  Ilheo  which  commands  the  anchorage,  and  contains  barracks,  store- 
house, magazine,  and  chapel.  It  mounts  fourteen  guns,  and  is  always  garrisoned. 
A  telegraph  has  been  erected  on  the  top  of  the  highest  building,  which 
communicates  with  others  on  the  heights  east  and  west  of  it,  and  with  the  city  ; 
this  telegraph  is  in  latitude  82^  87'  45"  N.,  longitude  IG**  55'  20"  W.  Also, 
since  December  1866,  Vk  fixed  red  light  has  been  exhibited  from  ap  iron  column 
on  fort  nheo,  at  an  elevation  of  112  feet  above  the  sea  ;  visible  about  8  miles. 

Vessels  sheltered  xmder  the  Loo  are  moored  with  their  heads  towards  it  by 
several  cables,  secured  to  the  rocks  by  large  ring  bolts,  or  through  holes  cut  in 
the  lower  part  of  it  expressly  for  that  purpose.  The  stem-fieMts  are  secured  to 
the  shore  opposite.  The  depth  of  water  in  this  little  port,  if  port  it  may  be 
called,  varies  from  8  to  5  fithoms,  and  the  bottom  is  generally  rocky. 

Into  Funchal  Bay,  three  rivers  which  have  their  sources  in  the  high  lands  near 
the  centre  of  the  island  discharge  their  waters.  Two  of  them,  Joao  Gomez  and 
Santa  Luzia  have  their  outlets  at  a  fort  named  Pelorinho,  nearly  midway  between 
Santiago  fort  and  the  castle  of  San  Lourenzo.  The  third,  San  Paulo,  enter 
the  bay  between  that  castle  and  Fort  St.  Lazarus.  During  summer  these 
streams  are  generally  inconsiderable,  but  in  the  heavy  rains  which  occur  in 
winter,  they  have  occasionally  come  down  with  overwhelming  force,  and  caused 
much  damage  to  the  city.  The  depth  of  water  in  the  bay  is  said  to  be  gradually 
decreasing  from  the  quantity  of  alluvium  they  bring  down. 

The  soundings  over  Funchal  bay  are  regular,  and  the  quality  of  the  bottom  a  fine 
dark  sand  with  some  little  mud. 

On  the  meridian  of  fort  Pelorinho,  at  800  yu'ds  from  the  beach,  there  will  be 
found  a  depth  of  11  Mhoms  ;  at  400  yards  18  fathoms ;  at  a  quarter  of  a  mile  20  : 
at  half  a  mile  40 ;  at  nine-tenths  of  a  mile  100  ;  and  at  1  mile  200  fathoms. 

On  the   meridian  of  the  Loo  rock,  at  the  distance  of  a  quarter  of  a  mile,  the 


296  MADEIRA— FUNCHAL  BAY. 

depth  IB  26  fitthoms ;  at  half  a  mile  88  ;  at  three-quarters  of  a  mile  68  ;  at  one 
mile  100 ;  and  at  one  mile  and  one-fifth  200  fiithoms. 

Anchorage, — In  the  summer  months,  when  land  and  sea  breezes  preTail, 
vessels  may  anchor  anywhere  about  the  bay,  as  most  eonyenient,  bat  the  best 
anchorage,  especially  during  the  winter  months,  is  o£f  the  Loo  rock,  with  the  old 
citadel  named  the  Castello  do  Pico  bearing  north,  and  exactly  midway  between 
the  Loo  and  the  fort  of  San  Jose  on  the  Pontinha.  On  this  line  of  bearing 
steam  vessels  may  anchor  in  12  to  18  fathoms,  and  sailing  vessels  in  26  to  86. 
This  latter  depth  is  half  a  mile  firom  the  Loo  rock.  The  soundings  extend 
farther  out  in  this  direction,  with  fine  sandy  bottom  ;  and  should  any  vessel  have 
previously  taken  up  this  position,  it  will  be  better  to  anchor  westward  of  her. 

A  considerable  surf  very  commonly  prevails  along  the  whole  of  the  beach,  and 
renders  communication  between  vessels  and  the  shore  difficult.  It  is  seldom 
atteoipted  but  in  native  boats.  This  is  a  very  serious  inconvenience,  especially 
to  the  numerous  invalids  who  resort  annuaUy  to  the  island,  and  a  good  landing- 
place  is  a  great  desideratum.  Nevertheless  nearly  all  mercantile  business  is 
carried  on  from  the  beach ;  and  through  the  experience  and  dexterity  of  the  boat- 
men, aided  by  the  build  and  lightness  of  their  boats,  accidents  but  seldom  happen. 

The  boats  of  men-ofjwar  and  steam-packets  usually  land  at  the  steps  of  the 
Pontinha,  but  it  is  at  rather  an  inconvenient  distance  firom  the  city. 

Winds,  do. — ^The  roadstead  of  Funchal  being  exposed  fi-om  West  to  S.E.,  the 
winds  firom  those  points  will  of  course  be  felt  most  strongly,  and  ships,  on  the 
appearance  of  a  menacing  atmosphere  to  the  southward  or  S.W.,  ought  to  take 
every  precaution,  and  be  in  readiness  to  go  out  of  the  road3  at  a  moment's 
warning.    See  also  pp.  66-66. 

In  summer,  there  are  regular  land  and  sea  breezes;  the  latter  setting  in  firom 
the  3.W.  in  the  forenoon,  and  offshore  towards  9  and  10  o'clock  in  the  evening, 
sometimes  as  late  as  midnight.  The  land  breezes  do  not  extend  more  than 
2  or  8  miles  firom  the  shore ;  but  when  it  blows  firesh  in  the  offing,  the  true  wiod 
prevails  in  the  road.  The  rainy  season  is  in  January,  February,  and  March, 
when  it  blows  sometimes  excessively  hard,  at  which  season  it  is  frequently 
dangerous  to  renuun  at  the  anchorage ;  and  during  this  period  of  the  year,  the 
surfs  on  the  beach  are  so  incredibly  violent,  as  to  prevent  a  possibility  of 
landing  anywhere  but  behind  the  Loo  rock. 

When  sailing  firom  Funchal,  yon  should  particularly  observe  to  make  sail  with 
the  land  wind,  standing  directiy  out  to  the  offing,  on  account  of  calms  which 
prevail  under  the  west  and  S.W.  parts  of  the  island,  which  have  been  known  to 
detain  vessels  for  some  days. 

Although  Madeira  is  an  elevated  island,  with  the  exception  of  the  eastern  end, 
which  is  a  low  rugged  point,  yet  it  is  so  often  obscured  by  clouds  as  not  to  be 
discerned  at  a  distance  of  6  leagues ;  but  when  abreast  of  Porto  Santo,  it 
commonly  appears  like  a  vast  mountain,  with  its  summit  covered  over.  The 
Dezertas  are  shorUy  afterwards  seen,  and  when  you  pass  those  islands,  the  ships 
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in  the  road  of  Funchal  will  soon  be  perceiyed.  From  tbeir  riding,  it  will  be  seen 
bow  the  wind  is  in  tbe  road,  as  it  is  common  to  baye  a  strong  breeze  from  N.E. 
or  East,  in  passing  tbe  Dezertas,  wbenat  tbe  same  time  tbe  wind  in  tbe  road  is 
from  tbe  S.W.  or  W.S.W. 

Port  Begulations  ; — ^Tbe  following  port  regulations  were  in  force  a  few  years 
since,  and  may  be  still  obseryed : — 

On  ancboring  at  Fancbal  Roads,  no  yessel  can  baye  commnnication  witb  tbe 
sbore,  or  the  shipping  in  port,  nntil  yisited  by  a  flag-boat  from  tbe  goyemment, 
or  from  the  health  office.  Bat  in  case  of  distress,  when  a  yessel  does  not  intend 
to  anchor,  and  wants  to  baye  commnnication  witb  the  sbore,  her  boat,  by 
proceeding  to  the  Loo  castle,  will  ayoid  being  ^edi  at ;  and  after  examination, 
leaye  is  generally  giyen  for  the  officer  in  her  to  go  into  town,  and  retnm  to  tbe 
ship  without  any  embarrassment. 

The  master,  purser,  or  other  persons  coming  in  tbe  first  boat  from  any  yessel 
regularly  yisited,  must  land  at  tbe  health  office,  there  to  undergo  tbe  customary 
examination;  and  the  captain  or  purser  should  proceed  immediately  to  the 
consul's  office,  to  report  the  Fhip :  passengers  are  free  from  restraint  after  passing 
the  health  office. 

Captains  or  pursers,  so  landing,  must  bring  with  them  the  yessel's  register  and 
Mediterranean  pass,  and  also  the  manifest  of  her  cargo,  as  without  these 
documents  business  cannot  be  transacted  at  tbe  Consular  and  other  offices. 

No  yessel  lying  in  port  can  baye  any  communication  with  one  that  is  coming  in, 
or  thatbas  already  anchored,  until  such  new  comer  shall  baye  been  regularly  yisited. 

No  yessel  at  anchor  can. change  her  berth  without  license  from  tbe 
goyemment. 

All  boats  that  pass  between  the  shipping  and  the  shore,  after  sunset,  are 
subject  to  pay  a  pistareen  and  a  half,  for  a  goyemment  license. 

No  seaman  or  soldier  to  leaye  their  ships  without  permission  in  writing  from 
the  captain  or  commanding  officer. 

Any  seaman  or  soldier  found  on  shore  after  sunset,  without  written  leaye  of 
absence,  is  liable  to  be  taken  up  by  tbe  goyemment,  and  kept  in  custody  untQ 
claimed  and  sent  on  board  ship ;  which  will,  exclnsiye  of  his  maintenance, 
occasion  an  expense  of  two  dollars  for  each  indiyidual,  to  be  deducted  out  of  bis 
wages  :  and  eyen  with  leaye,  as  aboye,  any  disorderly  conduct  is  immediately  taken 
notice  of  by  the  goyemment,  and  punished  accordingly. 

All  captains  or  commanding  officers  are  requested  to  read  the  aboye  two  articles 
to  the  sailors  and  soldiers  on  board  their  ships,  as  particularly  relating  to  them. 

Captains  or  pursers  must  giye  notice  at  tbe  consul's  office  24  hours,  at  least, 
before  the  time  of  their  intended  departure. 

No  yessel  is  to  carry  from  Madeira  any  person  or  persons,  excepting  those  that 
came  in  her,  without  a  regular  passport ;  as,  in  case  of  detection  in  attempting 
to  do  so,  the  master  is  liable  to  a  fine  of  100  dollars,  and  to  8  months' 
imprisonment. 
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In  cases  where  the  captain  of  a  vessel  shall  he  judicially  notified  not  to  cany 
away  any  particular  person  from  the  island,  and  he  does  receive  him  on  hoard , 
notwithstanding  snch  judicial  warnings,  he  hecomes  liahle  for  all  the  deht9  which 
such  person  owes. 

When  vessels  are  ready  to  depart,  the  captains  must,  through  the  consul,  or 
their  consignees,  apply  to  the  government  to  have  its  visit  sent  on  hoard  at  the 
hour  when  they  will  he  ready  to  proceed  to  sea. 

After  a  vessel  has  been  visited  for  the  purpose  of  proceeding  on  her  TojBget 
and  circumstances  require  her  to  have  communication  with  the  shore,  or  the 
shipping  in  port,  she  cannot  sail  until  visited  s  second  time. 

No  veseel  can  sail  after  sunset  without  special  license  ;  and  in  case  a  <sfaip  is 
visited  for  departure,  and  finds  she  is  obliged  to  remain  a  night  after,  she  most 
not  attempt  to  sail  till  visited  a  second  time. 

As  vessels  are  firequently  fired  at  from  Loo  castle,  for  attemptmg  to  anchor  at 
night,  it  is  recommended  to  those  who  make  the  port  too  lafe  in  the  evening,  to 
have  their  colours  seen,  to  stand  off  and  on  till  daylight,  when  the  restriction 
ceases ;  indeed,  at  all  times  it  is  as  well  to  hoist  the  colours  and  merchant's 
signal  fts  early  as  possible,  for  the  information  of  the  consignees  cm  shore. 

Any  vespel  attempting  to  get  under  way  before  she  is  visited  will  be  fired  at 
from  the  forts,  and  will  be  obliged  to  pay  very  dearly  for  the  powder  and  shot. 
This  must  also  be  xmderstood  in  not  observing  any  of  the  foregoing  rules. 

No  commander  of  a  vessel  can  leave  any  of  his  crew  behind  him,  excepting  in 
the  hospital,  without  first  giving  security  in  the  consul's  office  for  their  subsistence. 

As  the  greatest  attention  is  necessay  on  the  part  of  the  masters  of  vessels,  for 
the  benefit  of  the  concerned,  it  will  be  found  much  to  the  interest  of  aU  parties, 
that  they  by  no  means  sleep  on  shore, — a  caution  of  this  kind  is  doubly  necessaiy 
in  the  winter. 

It  is  necessary  that  captains  and  supercargoes  should  be  acquainted,  that  in 
case  of  breakage  in  the  measurement  of  com,  after  allowing  2^  per  cent.,  the 
vessel  must  make  up  the  deficiency  at  the  market  price  in  Madeira,  according  to 
the  long-established  regulation  of  the  British  fiustory. 

The  Loo  castle  usually  fires  two  guns,  without  shot,  on  any  vessels  breaking 
the  rules  of  the  port :  if  those  are  attended  to,  in  general  they  take  no  more 
notice ;  if  not,  not  only  the  Loo,  but  the  other  forts,  fire  with  baU,  till  their 
object  is  obtained. 

As  many  inconveniences  arise  from  not  observing  the  foregoing  regulations, 
every  commander  of  a  vessel  will  find  it  to  his  interest  to  attend  to  them,  as 
otherwise  he  will  forfeit  the  protection  of  his  consul,  and  find  the  consequences 
in  the  highest  degree  disagreeable. 

To  avoid  considerable  delay  and  expense,  it  is  absolutely  necessary  to  have  a 
bill  of  health,  endorsed  by  the  Portuguese  consul,  or  his  vice-consul,  at  the  last 
port  of  clearance. 
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ftbft  Bontb  and  Sonth-sast  Coasts. — ^From  the  Pontinha,  at  Fanchal, 
ftt  Fonta  da  Cruz,  the  distance  is  H  miles,  and  the  coast  between  them  has  a 
broken  outline  of  rocky  cliffs,  points,  and  bays.  At  the  sonth-west  point  of  the 
Pontinha  a  rocky  spur  projects  to  seaward  abont  BO  yards,  and  in  the  bay  west  of 
it,  260  yards  within  the  point,  are  two  small  flat  rocks,  a  few  feet  above  water. 
The  bay  is  ^  of  a  mile  across,  and  the  shore  of  it  is  composed  of  steep  cliffs, 
which  rise  to  a  high  bold  blnff  at  its  western  extremity.  Along  the  base  of  these 
cliffs  there  is  a  beach  of  sand  and  shingle  of  some  breadth  near  the  inner  part  of 
the  Pontinha  embankment,  bat  narrowing  gradually  towards  the  centre  of  the 
bay,  and  terminating  near  the  outlet  of  a  water-course.  The  whole  of  this  bay 
is  comparatively  shallow,  the  depth  not  exceeding  8  fathoms  between  its  extreme 
points;  and  it  appears  to  offer  the  best  position  that  can  be  found  at  Madeira 
for  any  artificial  harbour  works. 

Half  a  mile  westward  of  this  is  a  detached  sugar-loaf  rock,  named  Gorgulho  : 
it  stands  about  180  yards  from  the  shore,  in  front  of  a  little  bay  which  has  a  fort 
upon  its  eastern  point,  and  near  the  centre  of  it  a  pretty  quinta.  Four-tenths 
of  a  mile  north  of  this  rock  is  Monte  da  Cruz,  with  a  telegraph  on  its  summit, 
862  feet  above  the  sea,  and  hence  there  is  a  succession  of  rocky  cliffis  for  another 
half  mile  to  the  Ponta  da  Cruz,  at  the  south-west  extremity  of  which  there  is  a 
semi-detached  pointed  rock  with  a  small  iron  cross  upon  the  top  of  it.  The  cliffs 
opposite  are  high  and  perpendicular.  This  rock  forms  the  southern  extreme  of 
Madeira,  and  is  in  Lat.  82**  87'  18"  N.,  Long.  16^  67'  11"  W. 

The  coast  from  the  Pontinho  to  this  point  is  steep-to,  and  clear  of  danger ;  and 
the  edge  of  the  bank  continues  nearly  parallel  with  it,  at  the  distance  of  about  a 
mile. 

N.  72°  15'  W.,  0-86  mile  from  Ponta  da  Cruz,  is  Ponta  d'Agoa,  a  low  point 
covered  with  large  stones,  at  the  base  of  some  enormous  cliffs.  The  greatest 
deviation  of  the  coast  from  the  line  of  the  extreme  points  is  four-tenths  of  a  mile. 
Close  round  Ponta  da  Cruz,  on  its  western  side,  is  tne  Bay  of  Praya  Formosa^ 
formed  by  a  shingle  beach  six-tenths  of  a  mile  long,  and  about  two-tenths  deep. 
The  high  land  recedes  from  each  end  of  the  bay  towards  its  centre,  and  leaves 
the  space  between  filled  with  a  large  bed  of  shingle.  At  the  west  end  of  Praya 
FSrmosa  is  a  small  rocky  islet,  and  from  thence  a  line  of  rocky  cliffs  of  small 
elevation,  fronted  by  a  stony  beach,  and  many  detached  black  rocks,  extend  six- 
tenths  of  a  mile  farther  to  the  Socorridos  river.  This  mountain  stream,  perhaps 
the  largest  in  Madeira,  originates  at  the  southern  base  of  Pico  Buiva,  amongst 
the  group  of  highest  mountains  on  the  island ;  and  drains  the  celebrated  valley 
of  the  Curral.  Immediately  in  front  of  it  is  a  beach  of  shingle,  and  at  its  west 
end  a  small  bold  rocky  point,  round  which  is  the  village  and  little  boat-harbour 
of  Camara  de  Lobos. 

The  eastern  side  of  this  inlet  is  formed  by  steep  rocky  cliffs,  and  the  western 
side  by  a  narrow  wavy  line  of  black  lava,  running  out  south  at  right  angles  with 
the  beach  for  about  270  yards. 
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The  town  of  Camara  de  Lobos  is  sitnated  at  the  head  of  the  cove,  and  behind 
it  is  a  hill  with  a  telegraph  on  its  highest  part.  About  100  yards  from  the 
western  point  of  this  inlet  there  is  a  small  fort  bmlt  on  a  rooky  cliff  near  the  sea; 
and  beyond  the  fort  a  sandy  beach  a  ^  of  a  mile  in  length,  over  which  the 
Bibeira  of  the  Jardim  de  Serra  discharges  its  waters.  At  the  west  extremity  of 
this  beach  commence  the  magnificent  cliffs  which  terminate  the  ridge  of  mount- 
ains lying  westward  of  the  Talley  of  the  Jardim.  The  highest  of  them  form  the 
bold  sea  face  of  Cabo  Girao,  and  upon  the  high  land  which  crownfi  the  cape  is  a 
groTO  of  pine  trees,  2079  feet  above  the  sea.  Thence  the  hills  continue  rising 
nntil  they  reach  the  head  of  the  valley,  their  highest  point,  at  which  they  attain 
an  elevation  of  45B5  feet.  At  the  base  of  these  high  cliffs  is  a  narrow  beach  of 
shingle,  thickly  strewn  with  large  blocks  of  stone,  with  here  and  there  some 
slightly  projecting  points,  produced  by  the  occasional  fiEJl  of  rocky  masses  from 
above. 

N.  70**  80'  W.,  4-68  miles  from  Ponta  d'Agoa,  is  the  outer  rock  off  Ponta  do 
Sol.  Intermediate  at  the  distance  of  1^  miles  westward  of  Ponta  d'Agoa  is  a 
conical  shaped  rock,  named  Ilheo  da  Lapa.  It  lies  in  front  of  the  village  of 
Oampanario,  detadied  from  the  shore,  though  veiy  close  to  it ;  and  here  the  con- 
tinuous line  of  stony  beach  covered  with  large  blocks  and  boulders  may  be  said  to 
terminate ;  and  hence  westward  this  characteristic  alternates  with  clean  black 
rocky  points  without  any  beach  at  all  before  them.  The  chSa  become  more 
inclined,  and  there  are  some  large  slips  which  are  cultivated  and  inhabited. 

One  mile  and  a  quarter  beyond  Ilheo  da  Lapa  is  the  rocky  point  of  Eibeira 
Brava,  with  three  small  black  rocks  close  off  it ;  on  the  western  side  of  it  is  a 
little  bay  a  quarter  of  a  mile  across,  with  a  beach  of  coarse  sand,  shingle, 
.and  boulders.  A  short  distance  from  the  beach  is  the  village  of  Bibeira  Brava ; 
and  near  it  the  outlet  of  a  mountain  stream  of  the  same  name,  which  drains  the 
valley  of  the  Serra  d'Agoa. 

Westward  of  this  bay  iSke  coast  becomes  more  varied,  more  irregular  in  height, 
and  is  again  fronted  with  a  narrow  beach  of  shingle  and  boulders ;  and  three- 
quarters  of  a  mile  beyond  Bibeira  Brava  is  the  small  Bibeira  of  Tabua.  like 
all  these  mountain  streams  its  waters  are  discharged  over  a  beach  of  shingle, 
with  rocky  cliffs  on  either  side  of  it.  At  three-fifths  of  a  mile  farther  is  a  laige 
cultivated  land-slip,  and  from  thence  the  coast  trends  a  little  more  westerly,  for 
three-quarters  of  a  mile,  to  the  rock  at  Ponta  do  Sol,  and  a  small  bay  lies 
between  them. 

Ponta  do  Sol  is  a  bluff  rocky  cliff  with  a  few  fragments  of  rock  lying  dose  in 
front  of  it.  The  most  conspicuous  of  these  is  pointed  and  has  a  small  wooden 
cross  upon  its  summit.  Three  small  rocks  lie  off  it  to  the  southward  about 
40  yards,  and  two-tenths  of  a  mile  N.  W  80'  W.  of  it  is  another.  On  the  west 
side  of  the  point  is  a  Bibeira  with  a  shingle  beach  in  front  of  it  about  800  yards 
in  length. 
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The  outlet  is  narrow  with  steep  cliffs  on  either  side,  and  a  stone  wall  has  been 
constructed  across  it,  leaving  a  passage  for  the  stream  close  along  the  foot  of  the 
western  cliff.  The  source  of  the  Ribeira  is  between  4  and  6  miles  inland,  to  the 
N.N.E.  of  the  point,  amongst  the  high  lands  of  the  southern  margin  of  the  Paul 
da  Serra.  The  village  of  Ponta  do  Sol  is  situated  in  the  ravine  a  veiy  short 
distance  from  the  beach,  and  its  church  may  be  seen  through  the  narrow  gorge 
of  the  outlet,  though  to  a  very  limited  extent  in  consequence  of  the  cliffs. 

From  Ponta  do  Sol,  the  next  extreme  point  seen  westward  is  Ponta  Galera, 
bearing  N.  5T  45'  W.,  and  distant  6*88  miles.  The  coast  between  them 
nowhere  fSedls  back  half  a  mile,  but  is  formed  by  a  long  wavy  line  of  narrow 
stony  beaches,  above  which  are  cliffs  of  small  elevation,  much  broken  by 
mountain  torrents  into  ravines.  There  are  a  few  land-slips,  and  in  some  places 
the  land  slopes  to  the  sea  without  cliffs  ;  these  lands  are  always  inhabited  and 
cultivated,  with  numerous  terraced  vineyards.  There  is  a  remarkable  piece  of 
cliff  standing  between  land  of  this  description,  1:^  miles  from  Ponta  do  Sol ;  its 
west  extremity  forms  a  small  black  basaltic  point.  Three-quarters  of  a  mile 
beyond  it  is  the  village  of  Magdalena  at  the  outlet  of  a  Ribeira. 

About  half  a  mile  westward  of  Magdalena  is  a  detached  rock  lying  off  100 
yards  from  the  shore  in  fr*ont  of  a  high  rocky  cliff,  at  the  foot  of  which  is  a  stony 
beach.  There  are  6  fathoms  water  alongside  the  rock.  Again,  2  miles  beyond 
Magdalena,  is  another  Ribeira ;  and  in  the  space  between  is  the  Arco  da  Calheta. 
Arco  is  a  name  applied  to  such  hills  as  present  a  semi-amphitheatre  open  towards 
the  sea  with  a  gradual  rise  of  the  land  from  the  shore  towards  their  summits. 
They  are  generally  well  cultivated,  and  dotted  with  habitations.  Six-tenths  of  a 
mile  westward  of  this  last  Ribeira  is  the  town  and  Ribeira  of  Calheta.  Two  or 
three  white  houses  stand  low  down  near  the  stony  beach  in  front  of  it,  but  the 
ravine  is  so  narrow  that  little  of  the  town  can  be  seen,  unless  when  abreast  of  it. 

Above  the  cliffs  on  the  ridge  of  land,  a  quarter  of  a  mile  west  of  Calheta,  there 
is  a  conspicuous  long  building  like  a  monastery. 

m«  ^r«rt  Coast. — From  Calheta  to  Ponta  Galera  the  distance  is  seven-tenths 
of  a  mile.  The  point  is  formed  of  fiat  rocks  of  black  basalt,  which  run  out  like 
a  pier  about  100  yards  from  the  cliffs  of  the  coast.  There  are  4^  fathoms 
20  feet  from  it. 

From  Ponta  (}alera  Ponta  Jardim  bears  N.  66°  W.,  1*86  miles.  The  line  of  coast 
between  them  preserves  the  same  general  character ;  and  about  midway  is  the 
watex&ll  of  Ribeira  Funda.  Ponta  Jardim  appears  to  be  a  land  slip  ;  some  large 
boulders  lie  close  round  it,  so  as  to  render  landing  difficult.  Upon  the  top  of  the 
point  is  a  small  village  and  chapel.  Here  the  coast  scenery  becomes  bolder,  and 
the  rise  from  the  shore  to  the  mountains  is  very  steep. 

The  soundings  on  this  part  of  the  coast  are  regular,  over  dark  sand,  and  extend 
off  1}  miles.  On  the  meridian,  of  the  Jardim  chapel,  at  the  distance  of  a  quarter 
of  a  mile  from  the  shore,  there  are  10  fathoms ;  at  ^  a  mile  16  ;  at  }  of  a 
mile  26 ;  and  at  1  mile  80  fathoms.   At  Ponta  Jardim  the  two  next  points  beyond 


802  MADEIBA— WEST  COAST. 

appear  in  a  line  bearing  N.  87°  50'  W.  The  first  (Paul  do  Mar)  being  1  mile — 
and  the  second  (F^ja  da  Ovelha)  2*7  miles  from  it.  There  is  a  waterfall  8-lOths 
of  a  mile  north  of  the  Jardim,  and  another  at  the  Paul  do  Mar.  The  coast 
between  the  Jardim  and  Paul  do  Mar  consists  of  steep  rocky  cliffs  fronted  by  a 
stonj  beach  ;  but  close  to  the  waterfall  at  the  latter  point  on  the  west  there  is  a 
great  land  slip.  The  cliffiB  recede  about  two-tenths  of  a  mile ;  and  the  la^d 
between  them  and  the  sea,  having  a  steep  descent,  is  cultivated  in  terraced 
vineyards. 

The  village  of  Paul  do  Mar  is  built  at  the  eastern  end  of  the  land  slip  close 
to  the  waterfftll,  from  which  a  beach  of  shingle  and  large  stones  extends  the 
whole  way  to  Faja  da  Ovelha.  At  that  point  it  is  broken  through  by  a  little 
spur  of  black  lava  projecting  a  few  yards  to  seaward,  the  cliff's  become  more 
elevated,  and  above  them  the  land  rises  with  a  steep  ascent  to  the  highest  peaks 
on  the  ridge  of  the  western  mountains  4270  feet. 

Some  idea  of  the  bold  character  of  the  scenery  at  this  part  of  the  island  may 
be  conveyed  by  stating  that  a  grove  of  pines  upon  the  hills  above  the  Paul  do 
Mar  is  at  an  elevation  of  2080  feet,  or  ^  of  a  mile,  whilst  its  horizontal  distance 
from  the  sea  does  not  exceed  i  a  mile.  N.  22''  80'  W.  2*66  miles  beyond  Figa 
da  Ovelha  is  Ponta  Parga,  the  west  extremity  of  Madeira,  in  Lat.  82''  48^  6", 
Long,  l?"*  16'  88"  W.,  the  coast  between  these  points  Mis  back  into  a  bay  0*84 
of  a  mile  in  depth.  The  cliffs  are  lofty  and  broken  by  several  mountain  torrents, 
and  at  their  base  are  many  large  stones  and  fragments  of  rock ;  one  in  particular, 
of  a  sugar-loaf  form,  near  the  centre  of  the  bay,  is  72  feet  high ;  two-tenths  of  a 
mile  north  of  it  is  another  large  rock,  frequently  used  by  the  fishermen  as  a 
landing-place,  and  they  have  a  ladder  from  it  to  the  shore. 

Between  the  landing-place  and  Ponta  Pargo  the  beach  is  wholly  composed  of 
stones,  and  there  is  a  narrow  piece  of  sloping  land  between  it  and  the  cliffs,  upon 
which  are  two  or  three  fishermen's  huts,  and  a  few  boats  of  a  construction  peculiar 
to  this  point.  They  are  in  fact  a  species  of  catamaran  nearly  triangular  in  form, 
with  a  bottom  and  two  sides,  but  the  stem  or  base  of  the  triangle  is  wanting. 

On  the  high  lands  above  Fcya  da  Ovelha  point,  about  a  ^  of  a  mile  from  the 
cliffs,  there  is  a  church,  and  upon  the  heights,  1  mile  east  of  Ponta  Pargo,  another. 
The  former  is  1628,  and  the  latter  1511  feet  above  the  sea.  The  bold  rocky 
cliffs  of  Ponta  Pargo  bluff*  are  985  feet  high ;  and  the  smooth  round-topped  hill 
which  is  situated  i  a  mile  eastward  of  the  bluff'is  1880. 

Some  rocks  and  large  stones  lie  scattered  around  the  base  of  Ponta  Pargo,  a 
few  to  the  distance  of  800  yards ;  and  a  ridge  of  rocky  ground  nearly  1^  miles  in 
extent  runs  out  from  the  point  to  the  north-west.  The  soundings  on  it  are  very 
irregular,  from  11  to  19  fithoms,  and  88  close  to  its  outer  end.  Strong  westerly 
winds  occasion  a  heavy  sea  upon  it. 

From  Galheta,  the  bank  of  soundings  in  its  progress  to  the  westward  increases 
considerably  its  distance  from  the  land,  and  attains  its  greatest  breadth  5}  miles 
west  of  F^ja  da  Ovelha  point.     Thence  it  sweeps  round  north-east  and  gradually 
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diminishes.  The  edge  of  it  passes  little  more  than  1  mile  south  of  Ponta  Galera, 
1}  miles  south-west  of  Ponta  Jardim,  2^  miles  south-west  of  Paul  do  Mar,  and 
2  miles  south-west  of  Ftya  da  Ovelha.  Thence  it  turns  off  to  the  west,  and 
passes  near  the  parallel  of  that  point  at  the  distance  above  stated.  North-west 
of  Ponta  Pargo  its  extent  is  2}  miles. 

All  the  bank  west  of  Ponta  Pargo  and  Ponta  da  Oyelha  is  fiat,  with  40  to  46 
&thoms  over  it ;  and  from  those  depths  it  goes  off  very  suddenly  to  200  flEtthoms. 

The  bottom  is  generally  a  light  brown  or  a  dark  gray  sand,  with  occasional 
casts  of  rock. 

Tii«  vorOi-^rMt  Ooast. — At  Ponta  Pargo  the  next  point  seen  north-eastward 
is  Ponta  Tristao,  bearing  N.  46°  E.,  and  distant  5  miles.  The  coast  between 
them  is  formed  by  a  wavy  line  of  coarse  stony  beach,  with  high  rocky  cliffs  rising 
abruptly  from  it,  Above  the  cliffs  the  land  has  a  very  steep  ascent  to  the  ridge 
of  mountains  2  miles  distant,  some  parts  of  which  exceed  4000  feet  in  elevation. 

The  cliffe  are  broken  by  several  mountain  torrents,  waterfedls,  and  deep  ravines ; 
and  there  are  two  extensive  land  slips  which  are  for  the  most  part  terraced  and 
laid  out  in  vineyards ;  and  a  few  huts  show  amongst  the  vines.  The  shore  is 
clear,  without  any  outlying  dangers,  and  midway  between  the  points,  at  a  ^  of 
a  mile  from  the  beach,  there  is  a  depth  of  10  flEtthoms,  at  i  a  mile  22  to  25 
£Bkthoms,  at  i  of  a  mile  80,  and  at  1  mile  80  to  40  fethoms ;  outside,  50  fathoms ; 
the  bank  deepens  rapidly,  and  the  extreme  edge  of  it  is  about  H  miles  from 
the  land.     The  general  quality  of  the  bottom  is  a  fine  dark  sand. 

Tii«  VorUi  Coast. — Ponta  Tristao,  the  north  point  of  Madeira,  is  a  high  bold 
bluff  1070  feet  above  the  sea,  in  Lat.  82°  51'  81"  N.,  and  Long.  IT  12'  26"  W. 
At  the  foot  of  it  are  a  few  sunken  rocks  which  extend  off  180  yards ;  but  240 
yards  north  of  it  there  are  7  fiithoms,  at  a  ^  of  a  mile  8,  at  ^  a  mile  27,  at  i  of 
a  mile  86,  at  1  mile  42,  and  at  2  miles  200  &thoms,  fine  dark  sand. 

On  the  heights,  f  of  a  mile  southward  of  the  bluff,  at  an  elevation  of  1709 
feet,  is  the  parish  charch  of  Magdalena. 

N.  60°  80'  £.,  0-86  of  a  mile  from  Ponta  Tristao,  and  about  i  a  mile  from 
the  beach  abreast  of  them,  is  a  singular  little  cluster  of  flat  rocks,  a  few  feet  above 
the  sea,  named  the  Rochas  de  Raba9al.  The  northern  one  forms  a  crescent,  its 
horns  pointing  towards  the  shore.  Other  narrow  rocks  fill  up  the  space  in  front 
of  the  horns,  leaving  the  centre  open.  In  strong  winds,  or  with  any  swell,  the 
sea  rolls  over  them  with  heavy  breakers ;  bat  they  are  steep,  with  10  fathoms 
within  a  boat's  length  of  the  surf;  having  no  out-lying  dangers,  and  in  the 
channel  between  them  and  the  coast  the  greatest  depth  is  17  &thoms. 

From  Ponta  Tristao  to  Ponta  Moniz  is  1^  miles.  ThQ  coast  between  the  points 
consists  of  very  high  cliffs,  with  a  narrow  stony  beach  along  their  base,  which  is 
broken  through  by  two  bold  rocky  bluffs,  the  first  three-tenths  and  the  second 
five-tenths  of  a  mile  from  Ponta  Tristao.  Nearly  midway  between  th^  latter 
bluff  and  Moniz  point  there  is  a  deep  break  or  gap  in  the  cliffs  and  Ribeira ;  and 
in  front  of  the  Ribeira  a  few  rocks  lie  out  about  100  yards  from  the  beach.    A 
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little  further  eastward,  and  1  mile  from  Ponta  Tristao,  is  a  low  cli%  point  of 
Tei;  ragged  black  lava,  with  a  rocky  flat  extending  from  it  70  yards  to  seaward ; 
and  at  the  extremity  of  this  flat  are  namerons  small  detached  rocks,  which  lie 
around  it  to  about  the  same  distance.  Hence  it  is  three-tenths  of  a  mile  to  the 
outer  extreme  of  Ponta  Moniz. 

Ponta  Moniz  is  formed  by  a  mass  of  lava  running  out  north-east  about  470 
yards  from  the  general  line  of  coast,  and  looks  as  if  it  had  flowed  ever  the  cliflB 
into  the  sea  from  the  heights  abore  them.  The  base  of  the  point,  which  is  its 
most  elevated  part,  is  about  420  yards  broad :  thence  it  slopes  to  the  outer 
extreme,  and  becomes  low  and  narrow. 

The  shores  of  the  point  haye  a  yery  irregular  broken  outline,  especially  on  the 
west,  where  the  action  of  the  sea  appears  to  be  most  violent  and  the  most  con- 
tinued. The  cliffs  on  that  side  are  of  a  steep  iron-bound  character,  sharp  and 
craggy,  and  have  several  rocks  lying  at  their  base.  On  its  eastern  aide,  about 
160  yards  from  the  extremity  of  the  point,  there  is  a  small  fort,  having  a  circular 
tower  at  its  entrance,  which  is  built  close  to  the  shore  on  a  little  rocky  bluff. 
On  either  side  of  it  are  detached  rocks  ;  and  right  off  t&e  bluff  are  four  others 
lying  in  a  straight  line  with  it.  Alongside  the  outer  one  there  is  a  depth  of  9  fathoms, 
140  yards  south-west  of  this  is  another  rocky  point,  and  another  round  tower,  at 
which  is  the  best  landing,  as  at  a  jetty,  with  4^  ^Ekthoms  close  up  to  it.  Here 
the  low  rocky  cliffs  terminate,  and  beyond  is  a  sloping  shore  of  rock  for  about 
120  yards,  on  which  the  flshing-boats  are  hauled  up.  A  narrow  coarse  shingle 
beach  succeeds,  with  high  bold  rocky  cliffs  towering  above  it  to  the  Janellas. 

The  town  of  Moniz  is  situated  on  the  higher  part  of  the  point,  the  chapel  being 
about  one-third  of  a  mile  from  the  landing-place ;  but  there  are  several  small 
detached  dwellings  on  other  parts  of  it,  and  nearly  the  whole  point  is  covered 
with  stone  enclosures,  and  devoted  to  the  cultivation  of  the  vine.  A  tedious 
zigzag  road  leads  from  the  town  to  the  height  above  it,  where  there  is  a  village 
and  some  good  £EUins. 

In  front  of  Ponta  Moniz,  at  the  distance  of  120  yards,  is  an  islet  bearing  the 
same  name,  composed  of  yellow  tufiEt,  resting  on  black  lava.  It  measures  nearly 
800  yards  from  east  to  west ;  about  110  from  north  to  south,  and  is  205  feet  in 
height.  Its  shores  are  precipitous,  and  its  summit,  which  is  difficult  of  access, 
is  the  favourite  resort  of  sea-fowl.  The  soundings  off  it  are  deep,  and  there  are 
16  fathoms  close  up  to  it.  The  channel  between  the  point  and  the  islet  is  ob- 
structed by  a  large  black  mass  of  rock  of  some  elevation,  and  by  various  smaller 
rocks,  both  above  and  under  water.  The  bank  of  soundings  on  the  meridian  of 
Ponta  Tristao  extends  off  2  miles  from  the  land ;  but  after  passing  the  Raba9al 
rocks  it  turns  to  the  south-east,  and  becomes  more  contracted,  approaching 
within  0*65  of  a  mile  of  Uheo  de  Moniz,  and  continuing  eastward  about  the  same 
distance  from  the  Janellas,  and  nine-tenths  of  a  mile  from  Ponta  Seisal. 

The  little  bay,  locally  designated  Potto  do  Moniz^  has  much  foul  ground  in  it  from 
Moniz  islet  along  its  shore  eastward,  for  the  distance  of  i  a  mile,  or  half  its 
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extent,  and  to  about  a  ^  of  a  mile  off  the  beach.  It  is  in  fact  a  rocky  bank, 
yaiying  in  depth  from  2  fathoms  near  the  shore  to  10  on  its  margin ;  and  outside 
10  £Bkthoms ;  the  quality  of  the  bottom  generally  is  fine  dark  speckled  sand. 

On  the  summit  of  Bheo  de  Moniz,  Tristao  low  extreme  point  bears  N.  SV  65' W., 
and  is  distant  li  miles ;  and  Ponta  Sao  Jorge,  the  extreme  point  seen  eastward, 
bears  S.  SI""  41'  E.,  distant  18i  miles.  In  this  latter  space  the  coast  forms  a 
bay,  which  at  Sao  Vicente  is  2|  miles  within  the  points. 

The  first  objects  to  the  eastward  which  attract  attention  on  quitting  point 
Moniz,  are  a  group  of  rocks  named  the  Janellas,  lying  near  the  outlet  of  that 
Bibeira.  They  are  fiye  in  number,  and  the  outer  one,  which  is  largest,  bears 
from  the  summit  of  Moniz  islet  S.  41"^  41'  E.,  distant  1  mile.  Like  that  islet  it 
is  composed  of  yellow  tu&  upon  a  base  of  black  lava,  and  is  about  188  feet  in 
height.  The  top  of  it  is  covered  with  coarse  grass;  70  yards  eastward  of  it  is  a 
breaking  rock  surrounded  by  deep  water ;  100  yards  west  of  it  is  a  high  narrow 
shaft  of  naked  black  lava,  with  a  hole  through  it,  which,  viewed  from  the  north- 
east, appears  like  a  lofty  column  ;  the  three  other  rocks  lie  near  this  on  the  south, 
and  are  small  and  low,  the  inner  one  about  60  yards  from  the  beach.  The  two 
largest  rocks  are  steep,  at  their  north  end  having  11  &thoms  within  60  yards  of 
them,  and  there  are  boat  channels  between  them  all. 

From  Ponta  Moniz  the  north  coast  of  Madeira  is  generally  high,  and  bordered 
with  lofty  cliffs.  It  is  visited  by  but  few  vessels,  there  being  no  ports  or  harbours 
capable  of  affording  shelter ;  it  is  consequently  unnecessary  to  add  a  description  of  it. 

Winds, — For  a  description  of  the  winds  in  the  vicinity  of  Madeira,  see  p  65-66. 

When  a  vessel  reaches  Cape  Oarajao  too  late  to  avail  herself  of  the  land  wind, 
and  too  near  the  time  when  the  sea  breeze  may  be  expected,  she  should  give  the 
cape  an  offing  of  2  or  8  miles,  and  keep  westward  in  the  stream  of  the  N.E.  wind, 
until  she  brings  Funohal  to  bear  about  North.  She  may  then  haul  in  for  it,  and 
will  soon  pass  into  calm,  and  shortly  after  the  sea  breeze  springing  up,  will  carry 
her  UMder  studding  sails  to  the  anchorage. 

If  she  reaches  cape  Gangao  when^the  sea  breeze  is  nearly  over,  she  may  keep 
near  the  head  for  the  advantage  of  the  coming  land  wind ;  and  may  often  derive 
great  assistance  from  the  boats :  men-of-war  especially  may  tow  into  the  anchorage 
during  the  calms,  or  land  winds,  of  the  night  and  very  early  morning. 

The  land  wind  comes  off  usually  earlier,  and  continues  longer  after  rains ;  and 
the  sea  breeze  sets  in  earlier  and  more  steadily  during  a  continuance  of  fine  dry 
weather,  even  a  few  partial  showers  sensibly  affect  this. 

When  the  vessels  can  be  seen  at  anchor  in  the  bay,  an  intelligent  commander 
may  derive  some  advantage  from  observing  the  way  they  are  tending. 

The  best  time  to  leave  the  Bay  of  Funchal  is  with  the  first  coming  of  the  evening 
land  breeze. 

It  need  scarcely  be  observed  that  when  vessels  pass  point  Lourenzo,  with  winds 
firom  north  round  to  the  westward,  they  should  be  prepared  for  strong  gusts  from 
the  ravines. 
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Dnring  the  winter  months  every  care  shonld  be  taken  to  watch  the  indications 
of  the  weather,  the  swell  into  the  bay,  the  drift  of  the  cloads,  &c,,  and  it  will  be 
adyisable  if  these  are  nnfavourable  to  quit  the  anchorage  before  real  difficulties 
aJise ;  for,  when  they  do,  they  are  quick  and  violent. 

The  tidal  wave  strikes  these  islands  nearly  at  the  same  time  as  the  Azores ; 
the  flood  running  N.  80°  E.,  at  abont  If  miles  per  hoar  on  ^rings ;  and  betweoi 
the  narrow  channels  of  the  islets,  and  off  point  Loorenzo  it  is  sometimes  2  miles 
per  hour. 

Tii«  BBZBBTAS. — These  are  three  rocky  islands  off  the  eastern  point  ofMadeira 
from  which  their  northern  extreme  bears  S.  84""  8'  E.,  and  is  distant  10  miles. 
The  northern  island  is  named  Chao  ;  the  centre  one  Dezerta  Grande  ;  and  the 
southern  one  Bugio.  They  have  no  permanent  inhabitants,  but  are  occaaonally 
visited  from  Madeira  by  fishermen,  herdsmen  with  goats,  sheep,  and  cattle ;  and 
by  parties  in  quest  of  orchilla. 

From  Madeira  east  point,  a  bank  of  soundings  extends  quite  across  to  Chao ; 
and  is  about  2  miles  wide  at  its  narrowest  part.  The  depth  of  water  along  the 
middle  of  it,  until  you  draw  near  the  land,  ranges  from  46  to  75  &ihoms ;  and  in 
moderate  weather,  fishing-boats  may  frequently  be  seen  at  anchor  there.  This 
bank  continues  entirely  round  the  Dezertas,  its  southern  limit  being  1^  miles 
from  their  S.E.  extreme  point. 

Oboa  is  nine-tenths  of «  mile  in  length,  and  ^  of  a  mile  in  breadth,  at  its  north 
end ;  but,  at  the  south,  it  terminates  in  a  very  narrow  point,  from  which  some 
rocks  run  out  S.  85''  E.,  about  200  yards.  It  is  a  table  land,  surrounded  by 
high  rocky  cliffs.  Off  the  bold  bluff,  at  the  north  extremity  of  this  island,  in 
Lat.  82°  84'  47''  N.,  Long.  16°  82'  88"  W.,  there  stands  a  remarkable  detached 
rock,  named  by  the  Portuguese  fishermen  the  Furrilhao,  but  better  known  by 
navigators  as  the  Sail  rock.  It  lies  due  north  of  the  point,  distant  from  it 
100  yards ;  and  is  a  mere  column  160  feet  above  the  sea.  There  is  deep  water 
close  around  it ;  but  800  yards  outside  of  it,  bearing  N.  65°  W.,  there  is  a  break- 
ing rock;  and  a  narrow  ridge  of  irregular  soundings,  varying  from  11  to  19, 
16  and  14  fathoms  over  rocky  ground,  extends  from  it  N.  80°  W.,  nine-tenths  of 
a  mile.  The  north-west  extremity  of  Chao,  also  a  high  bold  bluff,  has  several 
large  rocks  scattered  about  the  base  of  it,  some  above,  others  under  water;  and 
there  is  foul  ground  to  the  north,  the  west,  and  to  the  south-west  of  it,  for  the 
space  of  two-tenths  of  a  mile. 

The  eastern  shore  of  the  island  runs  nearly  in  a  straight  line.  The  western 
coast  is  more  indented,  and  on  that  side,  about  one-third  of  its  length  firom  the 
south  point,  in  a  small  cove,  named  Santa  Maria,  will  be  found  the  best  landing, 
and  the  place  of  easiest  access  to  its  summit. 

The  sur£Ace  of  the  island  is  composed  of  light  soil,  mingled  with  rocks  and 
stones ;  and  at  the  period  of  our  visit  (the  middle  of  May)  it  was  covered  with 
long,  coarse,  dry  grass,  and  some  wild  herbs,  amongst  which  the  wormwood  was 
abundant.     Near  its  centre  was  a  poud  of  turbid  water,  apparently  preserved  for 


DEZERTA  GRANDE.  307 

the  animals  which  sometimes  pasture  there,  when  the  grass  is  verdant;  hnt  at 
this  time  none  were  foxmd  npon  it.  The  most  elevated  land  on  Chao  is  886  feet 
ahove  the  sea,  and  is  situated  840  yards  southward  of  the  north  point. 

Bttzttrta  Chraad*  is  the  largest  and  most  elevated  of  the  three  islands ;  its 
shores  are  generally  steep  and  rocky,  and  high  bold  cliffs  of  rock  characterize  the 
greater  part  of  them.  It  is  6.88  miles  in  length,  by  1  in  breadth,  at  Ponta  de 
Pedregal,  which  is  its  widest  part.  From  the  high  land,  lying  due  east  of  this 
point,  in  the  interior  of  the  island,  there  is  one  continuous  rocky  chain  of  heights 
to  the  south  point.  Northward  of  these  high  lands  it  has  a  very  different 
formation,  there  being  a  double  ridge  of  high  lands.  The  valley  lying  between 
them  is  drained  by  a  water-course  running  along  the  bottom  of  it,  over  a  rocky 
bed  (quite  dry  in  May),  the  outlet  of  which  is  over  the  eastern  cliffs,  about  half  a 
mile  from  the  ncMih  point  of  the  island.  This  water-course  is  turned  thus  east- 
ward by  two  hills,  standing  on  the  N.W.  side  of  it,  near  the  outlet ;  and  the  rain 
water  which  fidls  on  these  hills  makes  its  way  to  the  sea,  down  a  steep  ravine, 
also  running  to  the  northward,  and  terminating  very  near  the  north  point  of  the 
island,  on  the  west  side.  This  circumstance  is  particularly  mentioned  because 
we  found  the  summit  more  easily  gained  from  this  part  than  from  any  other, 
although  the  ascent  up  the  dry  and  rugged  bed  of  the  mountain  torrent  was 
sufficiently  difficult. 

The  head  of  the  valley  lies  at  the  foot  of  a  green  hill,  near  the  centre  of  the 
island,  and  about  east  of  Ponta  de  Pedregal ;  and  it  may  be  usefril  to  the  navigator 
to  know  that  there  he  will  find  a  small  house,  and  near  it  two  ponds  or  reservoirs 
of  turbid  water ;  and  a  few  yards  from  the  house,  down  the  valley,  a  spring  of 
delicious  cool  water,  yielding,  however,  but  a  very  limited  supply.  There  had 
been  a  garden  attached  to  the  house,  but  it  was  neglected  and  overgrown  with 
weeds.  The  soil  of  the  green  hill,  and  all  the  head  of  the  valley  was  a  deep  red 
earth.  A  few  cattle,  some  goats,  and  numerous  sheep  were  found  upon  the 
heights ;  and  there  were  twenty  persons  from  Madeira  attending  them,  and 
ooUectmg  orehilla.  These  people  sometimes  land  on  the  little  point  Castanheira, 
half  a  mile  northward  of  Ponta  de  Pedregal,  and  climb  to  the  top  of  the  island  up 
broken  cliffs ;  and  when  the  wind  is  westerly,  they  scale  the  heights  from  the  east 
side ;  but  mnch  skiU  and  local  knowledge  seem  requisite  to  accomplish  it. 

The  most  elevated  peak  of  Pezertas  is  a  rocky  hill,  standing  on  the  ridge  of 
high  land,  which  may  be  termed  the  spine  of  the  island.  It  bears  S.  68°  E. 
1.1  mile  from  Ponta  de  Pedregal,  and  is  610  feet  above  the  sea.  From  the  north 
point  of  Dezerta  Grande  to  the  rocks  which  extend  from  the  south  end  of  Chao, 
the  distance  very  little  exceeds  800  yards,  and  this  channel  is  narrowed  by  a 
breaking  rock  in  the  middle  of  it,  lying  north  from  the  point.  Another  breaking 
rock  lies  a  few  yards  from  the  N.E.  point  of  Dezerta  Grande,  so  that,  although 
at  low  water  there  are  passages  of  2^^  &thoms  in  the  channel,  yet  it  is  only 
practicable  for  boats  in  fine  weather ;  and  there  are  times  when  the  breakers 
extend  entirely  across. 

X  2 
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From  the  top  of  the  hi^  land  at  the  south  point  of  Chao,  the  rocks  at  the 
bottom  of  this  channel  may  be  distinctly  traced  at  low  water.  From  the  north 
point  of  Dezerta  Grande,  proceeding  along  its  western  coast,  the  next  point  bears 
8.  6°  W.,  half  a  mile.  It  is  formed  by  several  rocks  and  large  stones. 
8.  G"*  £.,  1.45  mile  farther  is  Ponta  de  Pedregdt,  a  detached  rock,  with  high  land 
towering  above  it  to  more  than  1200  feet.  Between  these  two  points  is  the  little 
cove  of  Castanheira,  where,  as  before  stated,  the  boatmen  sometimes  land  to 
climb  the  heights.    A  rock  stands  off  and  marks  the  point. 

From  Pedregal  the  enter  rock  off  Ponta  de  Boqneirao,  the  sonth  extremity  of 
the  island,  bears  3.  80"*  E.,  4^  miles.  The  rock  has  a  few  stones  on  its  west 
and  south  sides,  but  close  to  it ;  the  point  is  steep  and  clear  of  dangers ;  and  so 
is  the  whole  western  coast,  which  consists  of  high  broken  cliffs,  with  here  and 
there  a  large  fragment  fidlen  at  its  base.  Between  Pedregal  and  Boqneirao  points 
these  clifi&  &11  back  half  a  mile  from  the  line  joining  the  extremes,  and  eonrey  to 
the  eye  an  idea  of  greater  depth  of  bay  than  is  really  the  fiust. 

At  Ponta  de  Boqneirao  the  coast  turns  north  for  ei^t-tenths  of  a  mOe  ;  thence 
N.  Id""  80'  W.,  1.85  mile  to  the  short  stony  point  of  Bocha  Negra  :  on  the  north 
side  of  which  are  several  rocks  and  stones,  with  shoal  water  half  a  mile  along  the 
shore,  and  to  the  distance  of  abont  800  yards  off  it.  A  small  stony  point  lies 
half  way  between  these  two  last,  but  the  bordei-s  do  not  extend  off  100  yards. 

From  Ponta  de  Bocha  Negra,  the  next  point  northward  bears  N.  29°  W., 
2(  miles.  This  is  also  a  short  stony  point,  and  like  the  Bocha  Negra,  is 
apparently  formed  by  &llen  portions  of  the  cliffs  above  it.  From  this  last  point 
to  the  N.E.  extremity  of  the  island  is  N.  85''  W.,  1^  miles.  Two  black  rocks 
lie  immediately  off  this  point,  and  the  breaking  rock  formerly  mentioned  a  few 
yards  north  of  the  outer  one.  The  general  character  of  the  east  coast  of  Dezerta 
Grande  is  that  of  a  rugged,  broken,  irregular  line  of  cliffs,  having,  in  many  cases, 
slopes  from  them  to  the  stony  points  which  originate  in  occasional  land  slips  from 
these  cliffs. 

Bvffio. — From  Ponta  de  Boqneirao,  the  sonth  extreme  of  Dezerta  Grande,  the 
north  point  of  Bugio  bears  8.  5°  £.,  distant  0*67  of  a  mile.  Both  points  are 
clear,  and  have  7  fathoms  water  within  80  yards  of  them.  The  channel  between 
them  is  perfectly  free  from  dangers.  The  deepest  water  in  it  is  19  to  20  fiithoms ; 
the  quality  of  the  bottom  varies,  being  fine  brown  sand,  coral,  shells,  and  rock. 

The  Bugip  from  its  north  point  along  the  west  coast  southward  runs  nearly 
1-7  mile ;  thence  8.  28°  E.,  1*65  miles,  to  a  conical  detached  rock ;  and  thence 
to  Ponta  d'Agalha,  its  south  extremity  8.  68°  £.,  1*1  mile.  A  few  rocks  lie 
around  this  point ;  but  there  are  5  &thoms  180  yards  off,  and  at  200  yards  a 
depth  of  10  fethoms.    It  is  in  Lat.  82°  28'  16"  N.,  Long.  16°  27'  87"  W. 

From  Ponta  d*Agulha  the  north  point  of  Bugio  bears  N.  21°  80'  W^  4*05  miles. 
The  coast  between  the  extreme  points  on  the  east  side  forms  a  crescent  \  a  mile 
in  depth.  Both  shores  are  rocky  cliffs  of  less  altitude  than  those  of  the  Dezerta 
Grande,  surmounted  by  a  sharp  serrated  rocky  ridge  of  hills  which  runs  the  whole 
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length  of  the  island.  There  is  a  gap  on  this  ridge  near  the  centre  of  it,  which 
at  a  distance  gives  the  appearance  of  two  islands.  The  beaches  on  opposite  sides 
of  the  gap  are  not  more  than  200  yards  apart.  Its  greatest  breadth  nowhere 
exceeds  i  a  mile. 

The  highest  peak  on  the  northern  part  of  the  Bugio  is  1349  feet  abote  the  sea ; 
that  on  the  sonthem  part  is  1070  feet. 

The  direction  of  these  islands  from  the  Sail  Bock  to  the  south  point  of  the 
Bogio  is  S.  20''  28'  fi.  and  their  whole  extent  is  12^  miles. 

The  bank  of  soundings  around  these  singnlar  islands  is  tolerably  regular ; 
sweeping  aeross  to  them  in  a  narrow  ridge  from  Madeira  as  already  stated,  it 
extends  along  their  eastern  shores  to  the  average  distance  of  1^  miles  from  the 
land  ;  and  along  most  parts  of  the  western  coast  to  the  distance  of  2  miles. 

Its  greatest  breadth  is  west  of  Bugio,  where  it  runs  off  8  miles ;  on  the  south  it 
passes  the  extreme  point  at  the  distance  of  H  miles.  The  bottom  is  diversified 
with  fine  sand  of  various  colours,  brown,  white,  and  grey ;  coral,  broken  shells, 
and  rock. 

There  is  much  danger  to  vessels  passing  close  under  the  lee  of  these  islands 
with  strong  breezes,  in  the  violence  of  the  gusts  from  the  high  land,  which  are 
most  variable  both  in  direction  and  strength.  It  is  no  uncommon  thing  to  see  the 
water  whirled  into  the  air,  and  then  precipitated  on  the  vessels*  masts  and  decks. 

The  tide  sets  by  these  islands  at  the  springs  at  the  rate  of  1^  to  2  miles  per 
hour ;  the  flood  N.  SV  £. ;  the  ebb  S.  SV  W.,  and  its  rise  is  7  feet. 

roBTO  SJLSTO. — ^This  island  lies  north-eastward  of  Madeira,  and  is  a  dependency 
of  that  island ;  it  is  about  6^  miles  in  extent,  and  stands  upon  an  extensive  bank 
of  soundings.  If  from  Europe  and  bound  to  Madeira,  it  is  recommended  to  make 
this  island,  and  then  steer  south-weetward,  as  by  following  this  plan  you  will  be 
certain  of  the  exact  course  you  ought  to  adopt.  The  island  is  said  to  present  a 
somewhat  remarkable  aspect,  and  to  be  easily  recognised  by  its  appearing  as 
three  large  high  hummocks,  which  are  visible  in  fine  weather  20  leagues  off.  It 
has  on  its  south-west  side  a  roadstead  equal  in  many  respects  to  Funchal,  where 
there  is  a  neat  little  town  affording  refreshments,  and  plenty  of  water. 


Porto  Sftnto  distant  14  miles. 


With  the  exception  of  a  few  pines  and  Palms,  Pofto  Santo  is  destitute  of  wood, 
not  even  producing  brushwood,  consequently  the  inhabitants  are  obliged  to  depend 
on  Madeira  for  fuel.  This  island  is  used  as  a  place  of  exile  for  prisoners  from 
Madeira ;  and  there  is  a  regular  commercial  communication  kept  up  between  the 
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two  islands  by  large  boats.  Between  Madeira  and  Porto  Santo  the  prevaifing 
wind  is  from  the  N.E. 

The  following  description  of  Porto  Santo  by  Captain  Yidal,  B.N.,  is  extracted 
from  the  Nautical  Magazine,  1848* : — • 

*'  The  north-eastern  part  of  Porto  Santo  consists  of  numerous  rocky  pointed 
mountains,  some  of  which  are  nearly  1700  feet  in  height,  with  bold  cliffs  upon 
their  sea-board ;  and  all  its  northern  coast  is  characterized  by  high  rocky  cliffs 
generally  inaccessible,  with  rocks,  some  aboTe  and  some  under  water,  lying  along 
their  bases. 

The  cenlatd  part  of  the  island,  though  considerably  less  elevated  than  the 
extremities,  is  high  near  the  cliffs  of  the  north  and  north-west  coasts,  where  in 
some  places  it  is  700  feet  above  the  sea.  Thence  it  slopes  sonthwaid,  and 
terminates  in  a  beautifdl  sandy  beach,  which  linrms  its  entire  souUi-eastem  shore. 
On  this  white  central  part  are  several  sand-fields  covered  with  what  appear  to  be 
fossil  heath  stems ;  a  remarkable  feature,  which  has  excited  the  attention  of 
naturalists  who  have  visited  the  island  from  Madeira.  Various  conjectures  have 
been  formed  as  to  their  origin  ;  but  it  would  seem  most  probable  that  they  are 
coral  formations. 

The  south-western  end  is  also  rocky  and  elevated,  some  of  the  faiUs  exceeding 
900  feet  in  height ;  and  one  peak  near  it,  named  Anna  Fereira,  is  distinguished 
by  the  columnal  structure  of  its  summit. 

The  town  is  situated  near  the  centre  of  the  bay,  about  800  yards  from  the  beach ; 
the  church  and  court-house  are  conspicuous  in  it ;  and  a  little  westward  of  them 
is  a  small  battery,  and  the  residence  of  the  military  commandant.  In  this 
battery  observations  were  made  to  determine  the  geographical  position  of  the 
island,  and  they  place  it  in  Lat.  88**  8'  80"  N.,  and  Long.  16^  20'  14"  W. 

At  a  mile,  N.  4''  80'  E.,  from  the  church  there  is  a  pointed  hill,  the  Pico  do 
Castello.  Upon  its  summit,  1447  feet  above  the  sea,  are  the  ruins  of  several 
water  tanks  and  long  stone  buildings.  Cordeyro  states  it  to  have  been  used  as  a 
stronghold,  to  which  the  inhabitants  retired  on  occasions  of  hostile  invasion  by 
the  Spaniards  during  their  disputes  with  Portugal.  The  two  peaks  immediately 
eastward  of  Castello,  called  Facho  and  Guadaya,  are  the  highest  on  the  island  ; 
the  former  having  an  elevation  of  1660  feet. 

The  largest  portion  of  the  island  is  employed  for  pasture ;  the  part  devoted  to 
agriculture  extends  principally  along  the  shore  of  the  bay,  and  over  that  tract  of 
comparatively  low  land  lying  between  the  heights  of  the  N.E.  and  S.W.  points, 
though  much  of  it  is  sandy,  dry,  and  barren ;  and  the  whole  island  suffers 
greviously  from  a  deficiency  of  water.  It  produces  wine  ;  and  most  varieties  of 
grain  and  vegetables  in  general  use  ;  also  oranges  and  other  fruits  common  to  its 
latitude ;  but  it  is  remarkably  destitute  of  trees.  Live  stock  and  poul^  are 
plentiful. 

•  The  bearings  in  this  description  of  Porto  Sajito  ore  true  bearings. 
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The  island  fishermen  are  few  in  number  ;  yet  the  sea  around  its  shores  abonnds 
with  fish.  One  of  the  best  fishing-banks  is  off  the  sooth  point  of  Uheo  de  Cima ; 
and  in  the  early  part  of  summer  it  may  be  seen  crowded  with  fishing-boats  from 
Madeira. 

To  Madeira  there  is  a  considerable  annual  export  of  limestone  from  the  quarries 
of  Bheo  Baizo;  it  is  carried  in  open  boats  and  gives  employment  to  the  boatmen 
of  both  islands. 

The  landing  at  Porto  Santo  is  usually  made  upon  the  beach  in  front  of  the 
town,  where  some  fishing-boats  and  others  of  larger  dimensions  used  for 
eommereial  purposes  are  hauled  up  ;  but  there  is  no  pier,  nor  does  any  attempt 
appear  to  have  been  made  to  facilitate  the  communication  with  the  shore.  It  is 
high  water  here  at  full  and  change  at  12h.  50m. ;  and  the  rise  of  tide  is  7  feet. 

Generally  ressels  should  not  anchor  in  the  bay  within  the  Hne  joining  the 
south  extreme  point  of  Ilheo  Baixo,  and  the  low  extreme  of  Ponta  do  Incao, 
bearing  S.  49""  SO'  W.,  and  N.  id""  80'  E. ;  but  there  is  conyenient  anchorage 
near  that  line,  with  the  church  N.  48°  W.,  and  the  south  point  of  Ilheo  de  Cima, 
N.  Td""  E.,  2  miles  distant.  In  this  position,  which  is  1*8  mile  from  the  landing- 
place,  there  will  be  17  fathoms  water  over  a  bottom  of  small  gravel  and  broken 
shells.  The  edge  of  the  bank  is  something  less  than  i  a  mile  southward  of  it, 
and  the  depth  of  water  increases  rapidly. 

During  the  settled  weather  which  usually  accompanies  the  summer  months, 
vessels  may  anchor  nearer  to  the  shore ;  but  care  should  be  taken  to  avoid  being 
caught  in  the  bay,  when  it  is  not  settled,  for  southerly  winds  of  any  strength 
throw  a  high  sea  into  it.  In  the  present  condition  of  the  island  it  is  of  little 
service  to  the  navigator,  since  any  supplies  it  can  afford  may  be  more  conveniently 
and  expeditiously  obtained  at  Madeira. 

Ponta  do  Incao,  the  south-east  point  of  Porto  Santo  is  composed  of  high  rocky 
cliffs,  surmounted  by  pointed  hills.  At  the  base  of  it  is  a  small  low  rocky  point, 
and  several  detached  rocks. 

The  Ilheo  de  Cima  lies  off  the  point  S.  56""  E.,  two-tenths  of  a  mile.  The 
narrow  channel  between  the  point  and  Bheo  is  studded  with  rocks,  some  above, 
some  under  water ;  but  there  are  two  boat  passages  in  it,  the  one  close  to  the 
south  sidb  of  a  larger  rock  off  the  point,  the  other  close  to  the  island. 

Bheo  de  Cima  may  be  termed  a  table-land,  although  it  is  not  strictly  so,  there 
being  a  small  elevation  near  its  eastern  cliffs,  860  feet  above  the  sea,  sufficiently 
marked  to  furnish  a  station  in  the  survey. 

The  island  has  a  broken  coast  line  of  rocky  cliffs  with  a  small  cove  at  its  north- 
east side,  where,  when  the  water  is  smooth,  a  landing  may  be  effected.  Thence 
a  sort  of  goat  track  leads  to  its  summit,  on  which  there  is  some  loose  stony  soil. 
Its  general  direction  from  the  N.W.  to  the  S.E.  point  is  S.  62''  E.  It  is  six- 
tenths  of  a  mile  long,  one  quarter  of  a  mile  broad ;  and,  except  at  the  north-west 
point,  is  everywhere  steep. 

From  the  south-east  point  of  Cima  the  bank  of  soundings  extends  off  East  seven- 
tenths  of  a  mile,  S.  87''  E.  2-46  mile,  and  South  1*2  mile,  and  terminates  in 
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a  xuuTow  point.  Much  of  it  is  coarse  ground,  coral  and  broken  shells ;  and  it  is 
held  in  great  estimation  as  a  fishing-station  by  the  boatmen  of  Madeira,  as  well 
as  those  of  Porto  Santo. 

N.  11^  E,,  one  nule  from  Ponta  do  Incao  is  Ponta  dos  Frades,  a  bold  poinft 
steep  with  the  Pico  do  Conselho  i  a  mile  inland  of  it.  Between  these  two  points 
is  a  small  sandy  bay  of  Porto  dos  Frades,  and  in  it  the  Bibeira,  which  dischaFges 
the  waters  from  the  adjoining  hills.  The  land  is  composed  of  broken  rocky  clifb, 
with  a  few  rocks  scattered  along  them  near  the  shore.  A  large  round  roek, 
named  Penedo  Bedondo,  lies  off  Ponta  dos  Frades,  bearing  from  it  S.  48°  E., 
distant  800  yards.  This  rock  is  a  few  feet  above  water,  and  eteiywhere  steep ; 
having  10  fisithoms  alongside  it.  The  bay  formed  by  Bheo  de  Cima,  and  Ponta 
dos  Frades  has  generally  a  sandy  bottom.  The  edge  of  the  bank  of  sonndings 
is  4  of  a  mile  east  of  this  point. 

From  Ponta  dos  Frades  the  east  point  of  Ponta  Branca  lies  N.  8°  W.,  1^  miles. 
The  land  between  these  points  falls  back  abont  fonr-tenths  of  a  mile,  comprising 
the  galley  between  Pico  do  Conselho  and  Pico  Branca,  and  near  the  centre  of  the 
bay  is  a  small  sandy  beack  throngh  which  the  waters  of  the  Bibeira,  which  drains 
the  valley,  find  their  outlet. 

Ponta  Branca  is  really  composed  of  three  bluffs ;  the  southern  one  has  a  few 
large  stones  lying  off  it  to  a  distance  of  200  yards;  the  northern  bluff  of  the 
Ponta  is  a  little  more  than  three-tenths  of  a  mile  N.  85''  W.  from  its  eastern 
bluff,  and  forms  a  fine  bold  promontory,  the  peak  immediately  over  it  being 
1890  feet  above  the  sea. 

Three  rocky  islets  lie  off  Ponta  Branca ;  the  first  bearing  from  the  northern 
extremity  of  the  bluff  N.  64''  E.,  three-tenths  of  a  mile,  is  named  Bocha  do 
Pescador.  It  is  about  470  yards  in  length,  by  270  in  breadth,  with  a  broken 
coast  above  of  rocky  cliffs.  There  is  a  peak  at  its  north  side  868  feet  in  height; 
and  the  whole  summit  of  the  islet  is  covered  with  trees.  The  second  islet,  named 
Boche  de  San  Lourenzo,  bears  from  the  Peak  of  Pescador  N.  12"*  E.,  0'*62 ;  it 
is  very  small,  a  mere  cluster  of  rocks  with  a  few  trees  upon  them,  88  feet  above 
the  sea.  The  third  and  outer  islet  is  Bocha  de  N.E.,  bearing  N.  5^  E.,  0*6  mile 
from  San  Lourenzo.  It  is  nearly  the  same  size  as  Pescador,  and  like  that  islet 
its  coasts  are  composed  of  steep  rooky  cliffs  of  very  irregular  outline ;  it  is  thickly 
i^ooded,  and  near  the  centre  of  it  is  a  peak  880  feet  high. 

The  islets  are  all  steep,  with  navigable  channels  between  them.  They  stand 
on  a  rocky  bank  of  unequal  soundings,  which  extends  more  than  a  mile  N.N.W. 
of  the  outer  islet.  The  least  water  found  upon  it  was  10  fethoms.  This  rocky 
patch  bears  from  the  peak  of  Bocha  de  N.E.,  N.  82""  W.,  distant  2*8  miles,  and 
is  on  the  meridian  of  Ponta  Branca. 

The  edge  of  the  bank  east  of  the  islets  runs  nearly  parallel  with  them  at  the 
distance  of  only  i  a  mile ;  and  after  passing  the  northern  one  it  trends  north- 
westward. 

N.  78''  W.,  1*4  mile  from  the  north  extremity  of  Ponta  Branca  is  Ponta  da 
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Gnu.  It  is  rather  a  sharp  salient  point;  and  north  of  it,  one-tenth  of  a  mile,  is 
a  onrions  crescent-formed  rook,  a  few  feet  above  the  sea,  its  contex  side  facing 
westward. 

Between  these  points  are  two  small  bays ;  the  first  extends  from  Ponta  Branca 
to  the  bold  head  of  Ponta  de  Ninho  de  Gnisoxe,  off  which  latter  about  250  yards 
lies  a  breaking-rock ;  the  second  bay  is  west  of  it;  both  are  fidl  of  little  rod^ 
points  with  large  stones  at  their  bases,  none  of  them,  howerer,  extending  more 
than  100  yards  from  the  cliffs.  Directly  inland  of  Ponta  da  Cmt,  about  nin*- 
tenths  of  a  mile  to  the  south,  is  the  remarkable  sharp-pointed  peak  of  Joliaaa. 
It  is  colnmnar  or  basaltic,  and  rises  1492  feet  aboye  the  sea. 

At  Ponta  da  Crnz  the  coast  trends  sonth-westward.  The  next  extreme  that 
comes  to  view  is  Ponta  da  Fonte,  bearing  S.  OO""  W.,  and  distant  1*7  mile.  The 
fonntam,  from  which  it  takes  its  name,  is  sitoated  near  the  summit  of  the  cliff, 
three-tenths  of  a  mile  S. W.  of  the  point.  The  intermediate  coast  consists  of  high 
cliffs,  much  broken  into  coves,  and  little  points  as  asnal,  studded  with  rocks  along 
their  base. 

Ilheo  da  Fonte  lies  1  mile  N.  SG""  W.  from  this  point.  It  is  black,  of  basaltic 
structure,  and  terminates  in  a  comparatively  sharp  peak  270  feet  above  the  sea. 
At  its  base  it  is  about  270  yards  in  length,  by  100  in  breadth.  It  is  steep)  with 
a  clear  channel  between  it  and  the  point;  the  deepest  water  being  towards  the 
islet;  but  the  bottom  is  almost  all  foul  ground.  Vessels  may  pass  on  either  side 
of  it,  at  a  distance  of  200  yards,  in  18  fathoms. 

Ponta  Yaradcas  is  the  next  point  westward  of  Fonte,  from  which  it  bears 
S.  54''  80^  W.,  distant  1*2  mile  nearly.  The  southern  extremity  of  the  point  lies 
S.  85^  SO'  W.,  i  a  mile  farther,  and  both  extremes  are,  like  the  intermediate 
coast,  composed  of  high  rocky  cliffs.  The  hills  above  this  double  point  are 
covered  with  sand ;  and  on  their  summits  are  found  those  curious  fields  of  Ibssils, 
resembling  petrified  stems  of  heath,  before  alluded  to.  B.  26''  80'  W.,  2-88  miles 
beyond  the  southern  point  of  Yaradcas,  is  the  double-headed  point  of  Furado. 
The  point  forms  two  spurs,  the  one  running  North,  the  other  S.W.,  and  they  are 
considerably  lower  than  the  cliffs  on  either  side  of  them.  The  coast  between 
Furado  and  Ponta  Yaradcas  preserves  much  the  same  character  as  that  eastward 
of  the  latter  point, — ^viz.,  high  broken  rocky  cliffs  and  coves,  with  kirge  rocks  and 
stones  at  their  bases. 

Ilhso  de  Ferro  is  of  a  triangular  form,  and  its  sides  are  about  i  a  mile  in  length. 
The  coasts  consist  of  rugged,  and  almost  inaccessible  rocky  cliffs,  above  which  is 
a  scanty  soil,  covered  with  coarse  grass.  The  most  elevated  land  upon  it  lies 
near  its  north  coast,  and  is  880  feet  above  the  sea.  A  ledge  of  flat  rock  extends 
from  the  east  point  towards  Furado.  The  channel  between  them  is  880  yards 
wide,  and  has  no  danger  in  it.  On  the  west  of  the  islet  there  is  de^  water  aloi^- 
side  the  cliffs ;  soundings  extend  from  them  seven-tenths  of  a  mile  to  tiic  edge 
of  the  bank. 

Ponta  Furado  is  the  west  point  of  Porto  Santo,  and  from  thence  Ponta  Malhada 
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bean  8.  27^  E.,  diatant  fiye-tenths  of  a  mile.  The  land  aboye  this  point  rifles 
to  the  height  of  890  feet ;  and  the  coast  between  the  points  is  high,  rocky,  and 
steep. 

From  Ponta  MalhadA,  Ponta  da  Calheta  bears  S.  60"*  E.,  distant  0*92  mile. 
In  this  space  the  high  cliffs  are  much  broken  into  rocky  cores,  and  as  you 
approaeh  the  latter  point,  there  are  nnmerons  small  rocks  close  to  the  shore. 

At  Ponta  da  Calheta  the  oli£Gs  terminate,  and  are  succeeded  by  a  low  sandy 
beach,  fronted  by  stones  and  sunken  rocks,  which  latter  extend  to  some  distance 
round  the  point. 

Ilhso  Baicco  lies  southward  of  Ponta  da  Calheta,  its  northern  extremity  being 
about  480  yards  from  the  point.  The  channel  between  them  is  much  narrowed 
by  the  rocks  projecting  from  Ponta  Calheta  to  the  S.W. ;  and  by  a  small  bank, 
running  out  eastward  from  Baixo  north  point;  so  that  the  clear  outlet  lies  east 
and  west,  and  may  be  about  180  yards  wide.  In  moderate  weather  it  is  a  safe 
boat-channel* 

nheo  Baixo  is  1\  miles  from  north  to  south.  Its  greatest  breadth  near  the 
centre  is  seven-tenths  of  a  mile,  and  it  is  surrounded  by  high  rocky  cliffs,  eyeiy- 
where  steep,  except  at  the  north  point.  On  the  south-west  side  of  it  are  two 
small  rocky  bays,  and  its  whole  coast  line  is  very  irregular.  On  the  west  side  of 
the  island,  dose  southward  bf  the  rocky  head,  which  forms  the  north  point,  there 
is  a  cove  much  used  during  the  summer  months  by  the  boatmen  of  Madeira,  who 
resort  to  this  island  for  the  limestone  with  which  it  abounds. 

The  presence  of  this  mineral  on  so  small  an  islet  is  remarkable ;  the  more 
especially  as  it  is  not  found  either  on  Porto  Santo,  the  Desertas,  or  Madeira ;  a 
small  spot,  in  the  Valley  of  San  Vincente,  on  the  latter  island  excepted.  It  is 
quarried  from  veins,  forming  galleries,  like  coal  mines,  which,  however,  are 
entered  from  tiie  sides  of  the  cliffs. 

Viewed  from  east  to  west,  the  island  presents  rather  a  tabled  summit,  having 
a  little  hummock  near  its  northern  end,  670  feet  above  the  sea. 

The  edge  of  the  bank  of  soundings  sweeps  round  the  south  point  of  Baixo,  six- 
tenths  of  a  mile  from  it  to  the  S.E. ;  at  due  south,  about  seven-tenths  of  a  mile, 
and  at  S.W.  nine-tenths,  and  the  depth  increases  rapidly  outside  40  fistthoms. 
The  lead  indicates  rocky  bottom,  generally,  in  the  vicinity  of  Baixo,  with  occasional 
casts  of  fine  white  sand. 

From  Ponta  da  Calheta,  Ponta  do  Incao  bears  N.  68''  20'  E.,  distant  4*9  miles. 
The  coast  line  between  them  is  formed  by  a  beautiful  white  sandy  beach,  which 
fiUls  back  into  a  bay,  about  eight-tenths  of  a  mile  in  depth,  from  the  straight  line 
through  the  extreme  points.  A  few  rocks  lie  along  the  beach,  or  very  close  to  it, 
from  Ponta  Calheta  to  nine-tenths  of  a  mile  beyond  it.  They  terminate  a  short 
distance  eastward  of  Anna  Fereira  peak,  the  remarkable  summit  of  which  is  910 
feet  above  the  sea. 

On  the  east  side  of  the  bay  there  are  also  rocks  scattered  along  the  coast  from 
Ponta  do  Incao  to  the  distance  of  1*4  mile  westward,  and  in  the  meridian  of  Pico 
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Mazarico,  they  extend  off  shore  two-tenths  of  a  mile.  Between  these  is  an 
nninterrapted  line  of  white  sandy  beach. 

The  edge  of  soondings,  after  sweeping  round  Baixo,  so  narrows  the  bank  that, 
when  the  peak  of  Anna  Fereira  bears  N.W.,  it  approaches  within  three-tenths  of 
a  mile  of  the  beach.  Thence  it  runs  eastward,  and  with  the  town  bearing  north, 
its  edge  will  be  fonnd  1*4  mile  from  the  shore.  It  oontinnes  this  easterly  direction 
to  the  meridian  of  the  north  end  of  Ilheo  de  Cima,  and  then  turns  sonth-easterly 
to  the  extremity  of  the  narrow  fishing-bank,  extending  frt)m  the  S.E.  end  of  that 
ishmd.  Fine  white  sand  is  the  general  character  of  the  sonndings  over  the  baj ; 
bat  casts  of  coral,  shells,  and  gravel  occur. 

From  the  N.W.  coast  of  Porto  Santo,  the  bank  of  sonndings  extends  off  8  miles, 
«nd  from  Hheo  da  Fonte,  its  northern  extreme,  lies  about  N.  25^  W.,  6}  miles. 
Its  general  depth  is  from  25  to  85  fathoms  fine  white  sand,  with  frequent  casts 
of  rock,  coral,  shells,  and  grayel. 

Falcon  Bock. — ^Near  the  north-eastern  margin  of  this  branch  of  the  bank  is  the 
Falcon  Bock,  a  mere  knoll,  on  which  there  are  H  fathoms  at  low  water.  It 
stuids  on  a  rocky  patch,  three-tenths  of  a  mile  long,  and  two-tenths  broad,  on 
which  are  11,  15,  and  17  fi^thoms ;  and  the  sea  is  said  to  break  heavily  on  it  in 
stormy  weather ;  but  this  we  did  not  witness.  When  upon  this  rock,  the  highest 
land  of  Bocha  de  N.E.  (the  outer  islet  of  Ponta  Branca),  bears  S.  60"*  E.  6*28 
miles;  ofllheo da  Fonte S.SOnO'E., 4*6;  andof  LheodeFerro 8.5*80' W.,8'-4. 

Vessels  coming  from  the  N.E.,  with  a  fair  wind,  may  pass  it,  keeping  the  Ilheo 
da  Fonte  in  line  with  the  high  land  at  the  S.W.  end  of  Porto  Santo. 

Styx  Bank. — On  the  east  side  of  Falcon  Bock,  the  edge  of  soundings  is  half  a 
mile  distant.  On  the  N.E.,  only  three-tenths  of  a  mile.  N.  87"*  W.,  nearly 
nine-tenths  of  a  mile  from  the  Falcon  Bock,  is  another  rocky  patch  of  compara- 
tively shoal  water,  which  has  been  named  after  the  vessel  by  which  it  was 
explored,  the  '<  Styx  Bank."  The  least  water  found  upon  it  was  11  &thoms, 
with  casts  of  17  and  20  &thoms.  Like  the  Falcon  Bock,  it  is  situated  near  the 
eastern  margin  of  soundings,  there  being  100  fiftthoms  about  three-tenths  of  a 
mile  east  of  it,  in  which  direction  the  bank  deepens  suddenly  from  28  fiithoms 
to  100.  North  of  it  the  soundings  extend  1  mile,  and  deepen  rapidly  from  45 
fitthoms ;  and  west  of  it  they  run  off  2^  miles. 

The  edge  of  soundings  then  runs  southward  in  a  waving  line,  towards  Ilheo  de 
Ferro.  The  whole  bank  is  composed  of  sand,  much  interspersed  with  rock,  coral, 
broken  shells,  and  gravel.  The  sand  is  generally  white  and  fine:  but  some  of  it 
is  speckled  with  red,  and  coarse  sand  occasionally  occurs." 
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The  SaivasM  are  a  group  of  islands  lying  156  miles  from  Fonchal,  between 
Madeira  and  the  Canary  islands.    Although  but  of  small  extent,  they  are  inhabited ; 
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bat  the  inhabitants  are  very  poor,  and  with  difficulty  obtain  a  subsistenoe.  It  in 
nsnal  to  iiToid  these  rocky  islets  when  sailing  in  their  vicinity,  as  there  is  nothing 
to  repay  a  visit,  and  access  to  them  is  very  dangerous  on  account  of  outlying  dangers. 

OfBJLND  aaZiVAOti. — The  principal  island  of  the  group,  named  the  Grand 
Salvage,  is  about  a  mile  in  extent,  and  can  be  seen  16  to  18  miles  off,  and  when 
viewed  either  from  the  northward  or  southward  appears  in  two  distinct  hills* 
The  shape  of  this  island  is  very  irregular,  and  its  cliffs  being  high,  abrupt,  and 
bordered  with  many  rocky  reefs,  render  landing  very  dangerous.  N.W.  of  the 
island  about  a  mile  there  are  several  rocks  and  breakers ;  some  sunken  rocks  also 
lie  off  to  the  West  and  N.E.  about  the  same  distance;  in  other  respects  the 
island  is  clear  and  may  be  approached  with  safety  to  the  distance  of  2  miles. 
Most  of  the  dangers  show  by  the  sea  breaking  on  them. 

The  irregular  form  of  the  island  presents  several  small  bays,  the  most  accessible 
of  which  is  on  the  eastern  side,  where,  with  a  little  difficulty,  a  landing  may  be 
effected  close  to  the  south-east  point  of  the  island.  In  this  bay  the  depth  is  from 
7  to  40  fiathoms ;  but  there  are  several  patches  of  2^  to  8  fathoms  to  be  avoided. 
The  west  and  south  bays  of  the  island  do  not  appear  to  be  so  convenient. 


Salvage  Island,  bearing  N.  S"*  W. 

FiTOH8.-^W.S.W.  of  the  Grand  Salvage  about  8^  miles  are  two  islands  named 
the  Pitons  or  Little  Salvages,  the  largest  of  which  is  nearly  8  miles  in  extent 
from  N.N.E.  to  S.S.W.,  and  has  in  its  centre  a  peaked  hill  very  ragged  at  the 
summit.  From  this  hill  the  land  declines  in  height  towards  the  extremities  of 
the  island  so  unevenly  as  to  give  the  island  the  appearance  of  being  composed  of 
several  islets  when  seen  from  certain  positions  at  a  distance  of  5  or  6  miles.  The 
width  of  the  island  is  about  1  mile.  When  seen  at  a  great  distance  off  it  is  said 
to  bear  some  resemblance  to  a  sail. 

At  about  a  mile  from  the  western  side  of  the  Great  Piton  is  the  Little  Piton, 
which  is  i  of  a  mile  in  extent,  and  of  but  moderate  elevation.  On  its  eastern 
side  is  a  large  rock,  named  UEnfant  Perduy  upon  which  the  sea  ^breaks  with 
violence. 

These  islands  are  surrounded  and  connected  together  by  breakers  which  extend 
1^  miles  westward  of  the  lesser  isle,  so  that  it  is  very  difficult  if  not  impossible 
to  approach  them  for  tke  purpose  of  landing ;  consequently  such  an  attempt 
should  be  avoided.  Between  the  Pitons  and  Grand  Salvage  there  appear  to  be 
ZK)  dangers ;  at  least  such  were  not  found  when  the  islands  were  examined  in 
1841  by  Lieut.  Kebhallet  of  the  French  navy. 
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Between  Madeira  and  the  Canaries  the  cnirent  xons  8.S.W.  at  the  rate  of  a 
half  to  abont  6-lOths  of  a  mile  per  hour.  If  steering  from  Fnnchal  to  Teneriffe 
or  any  of  the  Canaries,  the  coarse  should  be  South  (true),  in  order  to  avoid  the 
Salvages,  which  are  very  dangerous  particularly  in  the  night-time.  After  passing 
their  parallel  the  course  may  be  changed  at  convenience.  If  during  the  months 
of  December  to  February,  when  the  prevailing  winds  are  from  South,  S.W.,  and 
West,  you  are  able  to  pass  them  to  the  westward,  you  may  safely  run  eastward 
of  them,  only  being  careful  of  the  outling  dangers,  and  not  to  approach  them 
oearar  than  2  miles. 

The  currents  in  the  vicinity  of  the  Salvages  are  very  variable,  running  S.S.W., 
8.S.E.,  and  even  S.E.  at  the  rate  of  a  ^  to  1  mile  per  hour.  In  passing  them  it 
will,  therefore,  be  necessary  to  be  careful  of  their  drift. 


Piton  Islands,  bearing  N.  SS*"  W. 
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-The  Canary  islands  lie  between  the  parallels  of  2V  80' 
and  29''  80'  N.,  and  between  the  meridians  of  18''  and  IB**  West.  They  consist 
of  the  following  krge  islands: — ^Palma,  Hierro  or  Ferro,  Gomera,  Tenerife, 
Gran  Canaria,  Fuerteventura,  and  Lanzarote;  there  are  also  some  smaller 
islands,  as  Graciosa,  AUegranza,  and  Santa  Clara :  they  belong  to  Spain  and 
form  a  province  of  that  kingdom,  called  Canarias,  together  they  cover  an  area  of 
2806  square  miles,  and  the  total  population  in  1864  was  287,086.  The  coasts 
of  the  islands  are  high  and  precipitous,  but  here  and  there  broken  by  deep  clefts. 
The  mountains  generally  rise  towards  the  centre  of  the  islands,  bleak  and  bare,  and 
are  full  of  pointed  rocks.  During  the  winter  there  is  snow  several  of  on  the  highest 
summits.  The  peak  of  Tenerife,  a  half  extinct  volcano,  rises  to  the  height  of  about 
12,180  feet,  and  as  it  is  viewed  from  the  sea  at  a  distance,  seems  to  spring  out 
of  the  water  like  a  sugar-loaf.  Th^  are  all  of  volcanic  formation,  and  in  parts 
extremely  fertile ;  they  produce  grain  and  fruits,  both  tropical  and  European,  in 
abundance.  An  active  trade  is  kept  up  among  the  islands,  and  they  have  large 
fisheries  on  the  African  coast.  There  are  no  close  harbours,  the  anchorage  being 
generally  open  roadsteads,  few  of  which  can  be  considered  safe,  except  daring  the 
fine  season.  The  depth  of  water  between  the  islands  is  very  great,  and  the 
passages  are  good.  Supplies  of  provisions  &c.,  may  be  obtained  from  any  of  them, 
though  some  of  the  islands  are  without  water,  and  depend  on  rain  which  is  kept 
in  tanks.     Each  island  has  its  governor  ;  but  the  whole  group  ie  under  a  go?enor- 
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general,  who  commonly  resides  at  Tenerife,  though  all  the  law  courts  are  held  at 
Ganaria. 

The  climate  of  the  Canary  Islands  is  healthy.  The  only  had  months  in  the 
year  are  November  and  December,  which  are  wet  and  stormy ;  fogs  also  prevail 
at  this  time,  and  S.E.  gales  are  strong  and  caase  heavy  and  dangeroas  seas, 
especially  in  the  narrow  channels  separating  the  islands.  In  conseqaence,  at  this 
season  of  the  year,  the  bays  which  are  exposed  from  S.E.  to  S.W.  are  extremely 
hazaxdons,  and  should  if  possible  be  avoided.  In  January  the  weather  becomes 
finer,  and  in  February  the  summits  of  the  higher  mountains  are  said  to  become 
covered  with  snow.  At  this  season  of  the  year,  although  the  more  elevated  parts 
of  the  islands  are  cold  and  subject  to  slight  frosts,  yet  the  lower  hinds  enjoy  a 
moderate  and  agreeable  temperature,  not  too  cold  or  too  warm  to  interfere  with 
health.  During  the  remainder  of  the  year  the  prevailing  winds  are  from  the  N.E., 
and  there  are  land  and  sea  breezes ;  the  former  never  extending  much  from  the 
land,  commence  at  lOh.  in  the  evening  and  cease  at  8h.  or  9h.  in  the  morning; 
there  is  then  an  interval  of  calm  until  the  sea  breeze  commences.  In  the  channels, 
the  winds,  which  are  usually  from  N.E.  to  N.W.,  blow  very  strong  as  soon  as  you  are 
out  of  shelter  of  the  land,  and  maintain  a  course  corresponding  with  their 
directions. 

All  the  channels  between  the  islands  are  safe,  and  contain  no  dangers,  although 
such  have  been  reported  to  exist  between  Tenerife  and  Gran  Canaria.*  All  known 
dangers  are  situated  close  to  the  coasts,  and  are  generally  above  water,  so  that 
there  is  nothing  to  prevent  a  ship  from  running  through  the  channel  which  may 
be  most  convenient.  If  wishing  to  traverse  the  islands  without  calling  at  any  of 
them,  the  channel  between  Palma  and  Ferro,  or  that  between  Gomera  and  Tenerife, 
is  recommended,  being  not  so  subject  to  calms  as  the  passages  between  the  other 
islands. 

The  currents  of  air,  divided  by  the  high  land  of  some  of  the  islands,  reunite 
often  only  at  a  considerable  distance  to  the  southward,  and  then  form  a  regular 
wind :  thus  leaving,  in  the  immediato  vicinity  of  the  islands,  districts  of  calm  or 
short  and  sudden  breezes,  which  are  often  interrupted  by  violent  and  dangerous 
gusts  of  wind.  There  is  also  a  short  sea  occasioned  by  these  calms,  which  is  at 
times  extremely  inconvenient  and  disagreeable. 

When  coming  from  the  southward,  unless  the  wind  is  from  the  south-eastward 
it  is  not  advisable  to  attempt  to  tack  through  the  channels  between  the  islands,  as 
great  difficulty  will  be  experienced  from  the  violence  of  the  wind  and  the  currents 
which  almost  always  run  strongly  southward.  It  is  considered  better  should  yon 
wish  to  gain  a  northern  anchorage  to  run  westward,  and  then,  with  the  regular 
wind  from  N.E.  to  N.W.,  to  steer  at  convenience,  until  you  are  in  such  a  position 


*  It  may  be  oonolnded  that  this   rock  does  not  now  exist,  as  Lieat.  Arlett,  R.K.,  when 
engaged  in  the  surrey  of  the  Canaries,  sought  for  it  repeatedly,  but  without  snceess. 
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B8  to  reach  jonr  destination ;  by  so  doing  the  anchorage  will  be  reached  more 
qnicklj,  and  with  less  fatigue. 

Currents. — The  southerly  current  which  prevails  in  the  vicinity  of  the  Canaries, 
does  not  always  run  through  them  in  that  direction,  being  frequently  affected  by 
the  wind  which  almost  continually  prevails  from  the  North,  by  the  north-east 
to  N.W. 

The  currents  northward  of  the  Canaries,  between  them  and  Madeira,  westward 
of  the  meridian  of  that  island,  run  S.S.W.  {true) ;  and  eastward  of  it,  to  the 
S.S.E.  {true),  and  occasionally  S.E.  This  easterly  direction  is  more  marked  as 
it  approaches  the  coast  of  Africa,  until  it  reaches  the  meridian  of  Lanzarote  or 
Fuerteventura. 

Southward  of  the  Canaries  the  current  runs  southw^d,  with  a  tendency  east- 
ward more  or  less.     Near  cape  Bojador  it  is  often  E.S.E.  {true). 

Westward  of  the  Canaries  the  current  runs  S.W.,  S.S.W.,  and  South  {true), 
with  a  force  of  a  half  to  6-lOths  of  a  mile. 

The  easterly  current  just  mentioned  is  supposed  to  be  an  offset  from  the  Polar 
Current,  but  observations  are  wanting  to  determine  this  with  accuracy.  At  a 
short  distance  from  the  African  coast  its  direction  becomes  changed,  and  it  runs 
southward  following  the  inclination  of  the  land. 

It  has  been  observed  by  Lieut.  Arlett,  B.N.,  that  in  no  part  of  the  world  is 
the  barometer  more  susceptible  of  atmospheric  changes  than  amongst  the  Canary 
Islands.  A  rapid  rise  is  the  sure  precursor  of  an  easterly  wind,  whilst  the 
contrary  as  certainly  indicates  a  change  to  West  or  S.W.  The  East,  S.E.  and 
S.W.  winds  are  accompanied  by  foggy  or  hazy  weather,  but  the  atmosphere  clears 
immediately  on  the  wind  changing  in  the  least  to  the  northward.  When  it  blows 
strongly  from  this  quarter  it  is  called  by  the  fishermen  a  brisa  parda.  The 
temperature  of  the  air  is  very  equal :  the  average  in  December  is  67°;  in 
January,  67*" ;  in  February,  Q^"* ;  May,  69** ;  August,  76''  of  Fahrenheit ;  and  it 
seldom  varies  more  than  4""  or  6"*  during  the  twenty-four  hours.  Bee  also, 
page  64-65. 


-This  island  is  the  north-westernmost  of  the  Canaries,  and  contains 
81,188  inhabitants.  It  is  remarkably  high,  and  visible  at  a  great  distance, 
hence  it  can  be  run  for  with  confidence,  and  is  frequently  so  even  at  night.  The 
size  of  the  island  is  about  25  miles  from  north  to  south,  and  its  form  is  that  of 
a  wedge,  the  base  being  to  the  northward.  A  chain  of  hills  runs  through  its 
centre,  the  highest  of  which,  named  the  Pico  de  la  Cruz,  is  7780  feet  high,  and 
situated  near  the  centre  of  the  island ;  near  this  are  two  other  peaks,  De  Muchaco 
and  De  Cedro,  of  the  respective  elevations  of  7690  and  7470  feet  above  the  level 
of  the  sea.  From  these  peaks  a  chain  of  mountains  also  runs  south-westward, 
some  parts  of  which  are  of  considerable  height,  and  appear  very  conspicuous  when 
approaching  the  island  from  the  westward.  The  chain  of  hills  running  through 
the  island  from  north  to  south  gradually  decreases  in  elevation  as  it  approaches 
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its  Boathem  extreiaity,  where  it  is  terminated  by  several  high  hills,  extinct 
volcanoes,  which  have  not  been  in  activity  since  1677.  On  the  east  side  of  the 
island,  near  its  south  point,  is  Mount  Viento,  780  feet  high,  which  is  very 
remarkable.  Besides  these  hills  there  are  many  isolated  peaks,  which  are  con- 
spicuous when  sailing  along  the  shores  of  the  island,  all  of  which  bear  evidence 
of  being  formed  by  volcamc  action. 


Palma  Island,  distant  8  leagnes  to  the  westward. 

The  coasts  of  Palma  are  in  general  high  and  safe  to  approach  within  a  short 
distance,  there  being  no  dangers  but  what  are  situated  a  little  off  the  shores,  and 
these  are  usually  visible.  The  bank  of  soundings  extends  about  three-quarters 
of  a  mile  off,  when  it  is  succeeded  by  deep  water. 

The  chief  port  of  Palma  is  that  oi  Santa  CrtiZy  on  the  east  side  of  the  island, 
where,  as  the  laud  behind  the  town  is  high  and  steep,  the  shipping  can  on}y  be 
discerned  at  a  short  distance.'  In  order,  therefore,  to  avoid  getting  southward  of 
the  road,  a  stranger  is  recommended  to  edge  in  northward,  and  run  down  along 
shore,  until  the  town  and  shipping  come  in  view.  Vessels  here  ride  in  12  to  20 
&thoms,  during  all  winds,  at  less  than  a  musket-shot  off  the  shore ;  for  although 
it  is  exposed  to  the  eastward,  yet,  if  you  are  provided  with  good  anchors  and  cables, 
you  need  be  under  no  apprehension,  the  ground  being  clean  and  good,  and  the 
great  height  of  the  land,  facing  the  road,  repelling  any  wind,  though  ever  so 
strong.  There  is  also  a  port  on  the  S.W.  side  of  Palma,  named  Tazacorte,'*' 
which  is  exposed  to  westerly  winds,  and  chiefly  frequented  by  Ashing  boats. 

The  lighthouse  on  point  Complida,  the  north-east  extremity  of  Palma,  is 
112  feet  high,  and  shows  a  light  revolving  every  minute  at  207  feet  above  the  sea, 
visible  25  miles ;  the  arc  illuminated  is  289"^,  or  from  point  Gaviota  to  point 
Barlovento. 

The  channel  between  Palma  and  Tenerife  is  40  miles  in  breadth,  and  is 
perfectly  free  from  danger,  there  being  on  both  sides  very  high  land,  with  a  bold 
shore.  Vessels  from  the  northward,  and  bound  to  the  coast  of  Africa,  are  advised 
to  use  this  passage,  as  the  breeze  is  usually  fresher  and  more  continued  than  in 
any  other,  and  the  calms  are  of  less  duration.  It  is,  however,  necessary  to  keep 
in  mid-channel,  borrowing  rather  towards  the  Palma  shore,  in  order  to  avoid 
getting  too  soon  under  the  lee  of  Tenerife. 


*  The  following  was  published  in  January,  184S : — '-  Seyeral  English  vessels  haying  lately 
sent  their  boats  aahore  at  Tazaeorte  without  receiving  the  suceonr  they  required,  notice  is 
given,  that  the  orders  of  the  Spanish  goyemment  are  that  no  communication  be  held,  or 
refreishment  given,  at  any  other  place  than  Santa  Cruz  on  the  north-east  side  of  tlie  island/* 
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>• — ^This  island  is  the  westernmost  of  the  Canaries,  and  contains 
5026  inhabitants;  it  is  of  no  importance,  there  being  neither  road  nor 
harbour  in  which  a  yessel  can  obtain  shelter.  It  is  of  considerable  height,  some 
parts  of  the  central  ridge  of  mountains  being  nearly  5000  feet  high,  so  that  when 
the  weather  is  clear,  the  island  may  be  seen  far  off  at  sea.  The  coast  is  in 
general  high  and  steep,  and  bordered  in  places  by  outlying  rocks,  which  are 
asually  visible.  In  no  part  of  the  island  does  the  bank  of  soundings  extend  a 
mile  off. 

Ferro  is  principally  famed  for  having  been  selected  in  former  times  as  the 
prime  meridian  from  which  the  longitude  was  reckoned.  Near  its  N.E.  point  is 
the  village  of  Valverde  with  its  church.  The  inhabitants  of  the  island  are  very 
poor,  and  there  is  but  little  communication  with  the  other  islands.  A  little  fresh 
water  is  procurable,  but  no  supplies,  the  productions  of  the  island  being 
inconsiderable. 


L. — This  island  is  somewhat  larger  than  Ferro,  and  lies  about  14 
miles  W.S.W.  from  Tenerife.  Its  form  is  nearly  circular,  and  its  extent  across 
is  about  14  miles.  The  interior  consists  almost  entirely  of  an  elevated  plateau ; 
but  near  the  centre  of  the  island  is  a  lofty  ridge,  named  Alta  Garaone,  which  is 
estimated  to  be  4400  feet  high.  There  are  besides  other  peaks  of  less  elevation, 
one  of  which,  mount  Salvador,  is  near  the  south  coast,  and  is  about  2500  feet 
above  the  sea  level.     The  population  is  11,860. 

The  coasts  of  Gomera  are  high  and  steep,  and  there  are  no  dangers  but  what 
are  close  to  their  base.  Between  the  rocky  points  there  are  occasionally  little 
sandy  bays,  but  they  are  not  deep  enough  to  afford  shelter.  Around  the  island 
there  is  a  bank  of  soundings  of  40  to  60  fathoms,  which  extends  1^  to  8  miles 
off,  and  is  immediately  succeeded  by  deep  water. 

The  place  usually  visited  by  shipping  is  San  Sebastian,  a  village  situated  at 
the  bottom  of  a  commodious  bay,  on  the  east  side  of  the  island,  where  vessels 
may  ride  in  from  15  to  7  fathoms,  entirely  land-locked  from  all  but  S.E.  winds. 
It  is  essential  to  be  securely  moored  here,  on  account  of  the  strong  eddies,  par- 
ticularly off  the  land,  which  frequently  come  in  severe  gales.  The  best  situation 
for  a  vessel  to  lie  in,  is  about  a  cable's  length  from  the  beach,  having  a  full  view 
along  the  main  street  of  the  village. 


-This  island  is  one  of  the  most  important  of  the  Canaries,  and 
contains  98,709  inhabitants.  It  is  about  45  miles  in  length,  by  22  miles  in 
breadth  in  its  broadest  part,  which  is  at  its  western  extremity.  Through  its 
centre  is  a  ridge  of  very  elevated  land,  descending  rapidly  on  either  side,  the 
highest  part  of  which,  situated  near  the  celebrated  peak,  is  estimated  to  be  9400 
feet  high,  and  is  named  Los  Azulejos.  This  central  ridge  decreases  gradually  in 
height  towards  the  north-east  extremity  of  the  island,  where  the  mountains  are 
tmder  8000  feet  in  height.  Here  on  the  south  coast  is  situated  the  town  of 
Santa  Cruz,  the  principal  port  of  the  island. 
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In  nearly  the  centre  of  the  island,  or  rather  towards  the  western  Gdde,  is  sitaat«d 
the  Peak,  which  is  better  known  to  the  inhabitants  by  the  appelation  of  the  Pico 
de  Teyde.  It  is  12,180  feet  high,  according  to  the  determination  of  Captain 
YiDAL,  R.N.,  1888,  and  when  first  seen  at  a  great  distance  off  has  the  appearance 
of  a  mist  or  cloud  over  the  horizon  ;  it  is,  generally  speaking,  oyercapped  with 
clonds,  although  when  the  weather  is  clear  it  can  be  distinctly  seen  upwards  of 
100  miles  off.  The  islanders  say  it  is  visible  160  miles,  but  this  appears  doubt- 
ful, and  almost  impossible ;  for  although  its  height  might  extend  beyond  the 
sensible  horizon,  the  atmospheric  medium  of  the  intervening  distance  would 
totally  envelope  it,  and  preclude  the  possibility  of  its  being  seen.  The  following 
view  will  give  an  idea  of  its  appearance. 


Peak  of  Tenerife,  E.  6**  S.  67  miles,  Palma  Island  beariDg  N.  13**  W.  (tnie). 

Captain  Beechy,  R.N.,  visited  Tenerife  in  June,  1825,  and  writes — »*  From 
our  anchorage  at  Santa  Cruz  we  had  been  daily  tantalized  with  a  glimpse  only  of 
the  very  summit  of  the  peak,  peeping  over  a  nearer  range  of  mountains,  and  the 
hazy  state  of  the  weather  on  the  day  of  our  departure  made  us  fearful  we  should 
pass  on  without  beholding  any  more  of  it ;  but  towards  sunset,  when  we  had 
reached  some  miles  from  the  coast,  we  were  agreeably  disappointed  by  a  £Eur  view 
of  this  gigantic  cone.  The  sun  set  behind  it ;  and  as  his  beams  withdrew,  the 
mountain  was  thrown  forward,  until  it  appeared  not  half  its  real  distance.  Then 
followed  a  succession  of  tints,  from  the  glowing  colours  of  a  trctpical  sky,  to  the 
sombre  purple  of  the  deepest  valleys,  vaiying  in  intensity  with  every  intermediate 
range,  until  a  landscape  was  produced,  which  for  beauty  of  outline  and  brilliancy 
of  colour  is  rarely  surpassed ;  and  we  acknowledge  ourselves  amply  repaid  for 
our  days  of  suspense.  Night  soon  closed  upon  the  view;  and,  directing  our 
compass  to  a  well-known  headland,  we  took  a  last  look  at  the  island,  which  was 
the  only  one  of  the  Canary  group  we  had  seen :  not  on  account  of  our  distance 
from  them,  but  owing  to  that  mass  of  clouds  which  '  navigators  behold  incessantly 
piled  over  this  archipelago.*  " 

The  coasts  of  Tenerife  are  in  general  high  and  steep,  with  no  dangers  but  what 
are  close-to,  or  a  short  distance  from  their  base.  A  little  off  the  land  of  cape 
Anaga,  the  north-east  extremity  of  the  island,  and  on  the  north  side,  are  two  hi^ 
black  rocks,  named  the  Anaga  rocks,  having  a  clear  channel  of  18  to  14  fJEithoms 
between  them.    There  is  also  an  isolated  rock  off  the  village  Garachico,  near  Buena- 


which  maj  stiJl  b©  in  force :— '*  On  the  appearance  of  a  British  ehip,  a  boat  with  a  pilot,  ^ 
canyiDg  the  Rojal  Spanish  flag,  will  lea^e  the   mole,  and  point  out  the  quarantine  anchoVf^^^ 
If,  from  circumstances,  it  should   be  necessary  to  anchor,  before  communication  can  be  :^^* 
with  the  boat,  the  line  of  quarantine  anchorage  is  S.E.  and  N.W.,  by  compass,  with  the  txx^^^ 
head  (nothing  north  of  it);  distance  from  2  to  6  cables'  lengths  from  the  land;  the  dep^V?'^'- 
water  10  to  20  fathoms,  rociy.     Anchorage   north  of  the  line  stated,  is  for  vessels  acb^^v^     ^^ 
to  free  pratique.    No  ship  is  to  lower  boats,  or  communicate  in  any  manner  whatever,  -iC^^^ 
visited  by  the  health-boat,  and  permission  obtained.    Ships  bound  to  any  port  in  auy*^^t4\ 
Canary  islands,  from  infected  countries,  i»^*  "^""^  ^  ^^  ^^'  ^^"^  "  exclusively  ap^^^   til^e 
for  the  observance  of  quarantine."  «  ^^"^d 
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from  them,  bnt  owing  to  that  mass  of  clonds  which  *  nayigators  behold  incessantly 
piled  over  this  archipelago.*  " 

The  coasts  of  Tenerife  are  in  general  high  and  steep,  with  no  dangers  bnt  what 
are  close-to,  or  a  short  distance  from  their  base.  A  little  off  the  land  of  cape 
Anaga,  the  north-east  extremity  of  the  island,  and  on  the  north  side,  are  two  high 
black  rocks,  named  the  Anaga  rocks,  haying  a  clear  channel  of  18  to  14  fathoms 
between  them.    There  is  also  an  isolated  rook  off  the  village  Garachico,  near  Bnena- 
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vista  point,  which  is  directly  opposite  the  houses.  The  hank  of  soundings  seldom 
extends  more  than  1|  miles  off,  and  is  immediately  succeeded  hy  deep  water. 

Cape  Anaga  will  he  easily  recognised  hy  its  lighthouse,  a  conical  gray  tower 
89  feet  high,  erected  on  Boque  Bermejo  point,  If  miles  north-westward  from  the 
cape.  It  shows  a  fixed  light  (flashing  every  half  minute)  at  810  feet  ahove  the 
8ea,'yisihle  85  miles ;  the  arc  illuminated  is  from  Drago  point  to  the  Anaga  rocks. 

Santa  Gms. — The  principal  port  of  Tenerife  is  Santa  Cruz,  situated  on  the 
south-east  side  of  the  island,  at  ahout  9  miles  from  cape  Anaga.  The  capital  of 
the  island  is  Laguna,  huilt  on  the  central  ridge  of  hills  traversing  the  island ;  it 
is  5  miles  from  Santa  Cruz,  and  a  constant  communication  is  kept  up  with  that 
port,  where  is  the  residence  of  the  civil  and  military  authorities  and  of  the  governor 
of  the  island.     The  numher  of  inhahitants  is  14,146. 

A  small  red  light  has  heen  estahlished  on  the  end' of  the  mole  at  Santa  Cruz, 
and  a  bright  fixed  light  is  also  shown  from  a  tower  21  i<^i  high  at  ahout  55  yards 
from  the  extremity  of  the  mole ;  the  latter  light  is  84  feet  ahove  the  sea,  and 
visihle  from  a  distance  of  ahout  9  miles. 

There  is  hut  little  at  Santa  Cruz  to  interest  a  stranger.  The  houses  are  of 
dazzling  whiteness,  and  are  not  well  huilt,  and  there  are  no  public  buildings  with 
any  pretentions  to  elegance.  Wood  and  water  can  he  procured,  and  supplies  of 
provisions  may  also  he  obtained.  The  best  road  for  shipping  is  between  the 
middle  of  the  town  and  a  fort  or  castle,  about  a  mile  northward  of  it ;  here  ships 
anchor  in  6  or  8  &thoms,  at  a  cable's  length  from  the  shore,  or  in  25  or  80 
fathoms  at  half  a  mile  distant.  Care  must  be  observed,  in  going  in,  not  to  bring 
any  part  of  the  town  northward  of  West,  lest  calms  should  be  caused  by  the  land 
under  the  peak ;  in  the  event  of  being  driven  ashore,  anchors  and  cables  are  of  no 
use,  as  there  is  no  ground  on  the  opposite  side  of  the  ship  with  200  fathoms. 
The  bottom  in  some  places  is  foul.  Here  vessels,  if  moored  with  good  cables 
and  anchors,  may  ride  securely  in  all  winds,  although  the  bay  is  exposed  and 
open  to  those  which  blow  from  the  N.E.,  East,  and  S.E. ;  but  it  is  said  that  not 
above  once  in  the  space  of  4  or  5  years  do  they  blow  so  hard  as  to  cause  any 
considerable  damage.'*^ 

Mb.  Babtlett,  the  English  Consul  at  Santa  Cruz,  1844,  gives  the  following 
instructions  for  the  anchorage : — ''A  vessel  from  the  northward  should  endeavour 


*  The  followiDg  is  the  order  for  tbe  regulation  of  quarantine,  issued  November  20th,  1832, 
which  may  still  be  in  force : — "  On  the  appearance  of  a  British  ship,  a  boat  with  a  pilot,  and 
carrying  the  Royal  Spanish  flag,  will  leave  the  mole,  and  point  out  the  quarantine  anchorage. 
If,  from  circumstances,  it  should  be  necessary  to  anchor,  before  communication  can  be  had 
with  the  boat,  the  line  of  quarantine  anchorage  is  S.E.  and  If  .W.,  by  compass,  with  the  mole- 
head  (nothing  north  of  it) ;  distance  from  2  to  6  cables'  lengths  from  the  land ;  the  depth  of 
water  10  to  20  fathoms,  rocky.  Anchorage  north  of  the  line  stated,  is  for  vessels  admitted 
to  free  pratique.  No  ship  is  to  lower  boats,  or  communicate  in  any  manner  whatever,  untU 
visited  by  the  health-boat,  and  permission  obtained.  Ships  bound  to  any  port  in  any  of  the 
Canary  islands,  from  infected  countries,  most  come  to  this  bay,  which  is  exclusively  appointed 
for  the  observance  of  quarantine." 

Y   2 
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to  make  oape  Anaga,  the  north-east  extremity  of  Tenerife,  which  is  very  lofty  and 
easily  known  by  two  large  high  rocks  lying  close  to  it.  Care  should  be  taken  ^ot 
to  get  to  leeward,  the  prevalent  winds  being  between  N.N.E.  and  E.N.E.  After 
passing  point  Antiqnerra,  1^^  miles  southward  of  Anaga,  (there  is  a  small  shoal 
not  far  from  the  land  between  these  points,  named  La  Mancha),  the  town  of  Santa 
Cruz  will  be  yisible.  While  running  for  the  anchorage  keep  both  leads  going,  and 
bring  up  to  the  northward  of  the  mole-head ;  or  bring  the  clock  front  of  the  square 
church  tower,  which  has  a  cupola  (San  Francisco),  to  bear  West  (true)  or  W.N.W. 
by  compass,  and  anchor  with  this  mark  on  or  northward  of  it. 

Ships  anchor  in  80  &thoms  or  less.  Give  a  large  scope  of  chain  cable,  when 
the  northernmost  fort  (Paso  Alto)  bears  N.N.E.,  and  the  tower  of  San  Francisco, 
as  before  stated ;  the  depth  of  water  will  be  about  25  fathoms.  The  shore  may 
be  approached  without  risk,  the  water  being  deep  and  ikete  being  no  dangers 
but  what  are  apparent.  «The  anchorage  southward  of  the  mole  is  reserved  for 
vessels  in  quarantine." 

Lieut.  Chxtboh,  B.N.,  says  of  Santa  Cruz,  **  Whilst  surveying  the  Canary 
islands  in  the  JEtna,  we  had,  of  course,  considerable  experience  of  Santa  Cruz, 
and  had  no  reason  to  consider  it  an  unsafe  anchorage.  During  the  very  many 
times  that  the  ^tfia  was  there,  in  only  one  instance  did  we  experience  a  gale 
from  the  south-eastward.  Most  of  the  shipping  slipped  at  the  commencement  and 
got  into  the  offing ;  but  we  remained  at  our  anchors,  and  rode  it  out  well.  Although 
a  heavy  sea  tumbled  in,  there  was  much  less  strain  on  the  cables  than  might  have 
been  expected,  arising  as  it  appeared  to  us  from  an  offset,  which,  together  with  there 
being  a  great  up-hill  drag  for  the  anchor,  diminishes  the  chance  of  driving. 

The  church  tower  with  the  cupola  (San  Francisco)  open  a  little  to  the  right  of 
the  mole-head,  is  considered  the  usual  anchorage,  and  vessels  congregate  here  in 
order  to  be  near  the  landing-place.  But,  in  a  man-of-war,  I  would  (especially  if 
there  are  many  vessels  here)  anchor  considerably  north-eastward  or  windward  of 
this  resort,  the  bank  of  soundings  being  wider,  and  to  avoid  having  merchant 
ships  in  the  hawse ;  indeed,  I  see  no  reason  why  ships  should  not  anchor  nearly 
as  far  north  as  the  Paso  Alto  fort,  the  most  northern  battery,  in  ease  the  roads 
are  crowded  with  shipping.* 

I  have  noticed  that  ships  coming  from  the  north-eastward  to  Santa  Cruz,  run 
down  at  too  great  a  distance  from  the  land,  and  do  not  haul  in  until  they  get  nearly 
abreast  the  town.     They  get  a  cast  or  two  of  the  lead  with  no  bottom,  and  imme* 

*  Mr.  Babtlbtt  sajs  that  *'  there  can  be  no  donbt  of  the  goodness  of  the  anchorage  to  the 
north,  near  Paso  Alto,  bat  the  objection  for  transports  and  merchant  ships  is,  that  the  masters 
will  anchor  north  of  the  other  vessels  to  be  near  the  landing-place,  and  as  the  line  of  hills 
trends  westward,  and  the  land  from  the  beach  thereabouts  is  high,  the  land  breeze  is  not  felt 
(unless  strong),  and  large  ships  with  heavy  anchors  and  few  men  will  often  find  it  difficult  to 
get  away,  as  before  the  anchors  can  be  weighed  and  the  sails  set  they  will  drift  among  the  wmall 
yessels.  Hence  the  great  superiority  of  the  anchorage  I  have  pointed  out,  as  the  land-breeze 
is  mere  felt  and  precautions  being  taken  that  the  ships*  head  swings  to  seaward,  she  is  unme- 
diately  clear  of  all  impediment,  and  the  anchor  may  be  secured  leisurely .*'     ' 
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diaiely  they  get  into  sonndings,  the  anchor  is  let  go  in  a  hnrry,  the  hank  heing 
narrow  and  the  ship's  head  in-shore,  there  heing  little  time  for  consideration. 

Instead  of  this  method  of  proceeding,  I  think  it  woold  he  adyisahle,  on  making 
the  north-east  end  of  Tenerife,  cape  Anaga,  to  haul  in  npon  the  hank  of  sonndings 
immediately  on  passing  point  Antiqnerra,  as  from  this  point  to  Santa  Gmz  the 
bank  extends  as  fiir  ont  from  the  land  as  at  the  town,  and  the  anchorage  is  just 
as  good  and  as  safe  anywhere  when  ahreast  of  the  harrancos.  I  would  get  into 
the  depth  nearly  that  I  wished  to  anchor  in,  and  then  ran  down  with  the  light 
wind  parallel  to  the  shore.  Besides  haying  time  to  anchor  leisurely,  there  is  the 
advantage  of  being  enabled,  in  ease  it  falls  calm,  to  let  go  an  anchor  under  foot 
wherever  you  may  be. 

Should  it  fall  calm,  while  the  ship  is  outside  soundings,  she  may  be  taken 
away  to  leeward  by  the  southerly  set,  which  once  caused  us  twenty-four  hours* 
trouble  to  get  back  again.  From  experience,  we  latterly  adopted  the  system  I 
have  mentioned." 

Orotava. — This  port  is  on  the  north-west  side  of  the  islimd,  at  about  25 
miles  from  cape  Anaga.  It  is  exposed  to  N.W.  winds,  which  cause  a  heavy  swell, 
but  these,  luckily,  seldom  occur,  and  in  general  give  sufficient  warning  to  afford 
time  for  a  vessel  to  get  away.  The  anchorage  is  in  40  and  50  &thoms,  at  about 
1^  miles  from  the  shore,  with  the  peak  bearing  S.W.  Considerable  damage 
was  done  to  Orotava  and  its  vicinity,  by  a  dreadful  hurricane  which  occurred  in 
November,  1826.  At  2  miles  inland  from  the  port  is  the  town,  situated  in  an 
amphitheatre  of  hills. 

At  11  miles  westward  of  Orotava  is  the  village  of  Garaohico,  having  before  it  a 
rocky  islet,  which  affords  protection  to  small  vessels.  All  this  part  of  the  coast 
is  exposed  to  winds  from  the  northward.     See  page  65. 

Directions  to  be  observed  by  British  Vessels  freqitenting  the  Island  of  Tenerife, — 
*^  A  Bill  of  Health  is  an  indispensable  document  for  a  vesseFs  admission  here,  from 
whatever  port  she  may  arrive.  The  quarantine  laws  are  very  rigorously  enforced, 
and  the  want  of  a  Bill  of  Health  subjects  vessels,  even  from  England  direct,  to  a 
quarantine,  which  is  never  removed  without  the  ceremony  of  repeated  health- 
visits,  and  payment  of  heavy  fees.  Great  care  must  be  taken  not  to  get  to 
leeward  of  the  island,  as  it  is  a  tedious  and  difficult  matter  to  get  up  again,  the 
usual  and  prevalent  winds  being  between  N.N.E.  and  E.N.E.  Cape  Anaga 
should  be  made,  which  is  the  N.E.  point  of  the  island ;  it  is  very  high,  and  easily 
known  by  two  large  high  rocks,  close  to  it,  which  appear  like  ships,  and  may  be 
seen  7  or  8  leagues  off.  You  must  then  run  down  till  you  come  within  2  or  8 
leagues ;  and,  if  bound  to  port  Orotava,  must  steer  down  along  the  north  shore 
(which  is  very  bold,  and  quite  free  from  danger),  keeping  2  or  8  leagues  distant ; 
and  after  running  8  or  9  leagues,  if  you  should  not  see  the  peak,  which  is  often 
clouded,  you  will  see  a  large  white  town  (Orotava)  ^n  the  side  of  the  high  land, 
about  a  league  inland,  with  two  small  regular-shaped  green  hills  under  it,  botween 
which  you  must  steer  directly  in,  and,  by  so  doing,  will  raise,  as  it  were,  another 
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town  out  to  sea :  this  is  port  Orotava,  for  which  you  must  steer  directly  in,  until 
you  meet  the  pratique-boat,  which  will  be  about  2  or  3  miles  off ;  it  is  a  low  boat 
and  comes  with  the  Spanish  colours  set  upon  the  staff ; — at  any  rate,  you  must 
not  be  afraid  of  running  in  for  the  land,  as  it  is  rery  deceiving,  and  you  will  be 
4  or  5  leagues  off,  when  you  do  not  think  yourself  so  many  miles  ;  in  that  ease 
you  will  not  soon  get  a  boat,  for  they  do  not  come  off  until  you  approach  very 
near.  The  boat,  when  she  comes,  brings  a  pilot  and  leaves  him  on  board.  You 
must  also  bring  with  you  your  register,  pass,  clearance,  &c. ;  and  you  must  take 
care  not  to  deliver  either  letters,  or  other  papers  (except  your  Bill  of  Health)  to 
any  person  who  may  ask  for  them,  without  some  document  either  from  your 
consignee  or  the  consul. 

In  running  down,  you  must  prepare  your  anchors  and  cables  ;  it  is  customary 
to  bend  your  small  bower  cable,  with  which  you  will  bring  up,  with  only  one  turn 
round  the  windlass,  in  order  that  it  may  be  run  out  quick,  as  the  spot  where  you 
ride  (about  half  a  league  off,  and  westward  of  the  town)  is  very  small ;  and  if 
there  be  many  vessels  there,  it  is  necessary  that  your  anchor  go  very  quick,  as 
you  bring  up  in  from  80  to  40  feithoms  of  water ;  but  there  is  little  or  no  tide,  and 
she  will  bring  up  easily.  You  must  give  her  the  whole  cable  round  the  windlass ; 
your  buoy  ropes  should,  therefore,  be  45  fathoms  long.  During  the  summer 
months,  from  April  to  October,  all  vessels  are  moored  in  an  inner  harbour,  or 
creek,  with  iron  chains  kept  by  merchants,  for  that  purpose.  Vessels  that  &11  to 
leeward  very  [often  lose  much  time  by  mistaking  Garachico  for  port  Orotava, 
whence  it  is  distant  4^  leagues.  There  is  some  similarity  in  the  appearance  of 
these  places,  Garachico  having  also  above  it  a  white  town,  inland,  named  Icod ; 
but  besides,  by  their  situation,  Garachico  being  much  nearer  point  Teno,  the  west 
point  of  the  island,  these  places  are  very  easily  distinguished  by  the  above 
mentioned  two  equally-formed  round  green  hills.  Cape  Anaga  lies  in  latitude 
28°  84'  N.,  and  the  Salvages  lie  true  North  from  the  point,  distant  28  leagues. 

The  Grand  Salvage  is  very  high,  and  may  be  seen  10  to  12  leagues  off.  Your 
direct  course  from  the  Grand  Salvage  to  port  Orotava  is  S.W.  (by  compass),  and 
distance  88  leagues ;  but  particular  care  must  be  taken  not  to  fall  to  leeward. 
The  peak  of  Tenerife  may  sometimes  be  seen  40  leagues  off,  but  it  is  very  often 
hidden  by  clouds.  Should  it  happen  in  the  winter  that  you  arrive  off  port  Orotava, 
during  a  N.W.  or  N.N.W.  gale  which  rarely  occurs,  but  throws  in  a  very  heavy 
sea  upon  the  coast,  and  would  prevent  a  boat  going  off  to  you,  it  is  best  to  bear 
away  for  Santa  Cruz,  on  the  S.E.  side  of  the  island,  aft^er  doubling  cape  Anaga. 

Santa  Cruz  is  the  preferable  place  to  touch  at,  for  vessels  in  want  of  water,  and 
refreshments.  All  vessels  in  approaching  these  ports  ought  to  hoist  their  colours, 
and  show  their  consignee's  signal ;  or,  when  unconsigned,  and  only  visiting  the 
island,  a  union  jack  at  the  fore,  and  a  white  flag  with  a  pennant  over  it  at  the 
main,  in  order  that  boats  may  be  early  sent  off  to  them  by  their  consignees,  or 
by  the  consul.'* — Advices  from  Tenerife^  dated  the  11th  November,  1816. 
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OBAH  a^»^mTA  is  about  24  miles  in  extent,  and  is  the  most  important 
island  in  the  Canaries  group,  as  it  offers  more  resources,  and  better  shelter  than 
any  island  in  the  archipelago.  Its  population  is  68,970.  In  the  interior  it  is 
extremely  lofty,  {the  range  of  mountains  named  Los  Pexos  being  6400  feet  high, 
80  that  the  island  can  be  seen  a  considerable  distance  in  fine  weather.  Most  of 
the  mountains  are  wooded,  and  from  them  flow  streams  of  water,  which  in  the 
winter  time  become  torrents.  It  has  been  obserred  that  Gran  Canaria  affords 
more  anchorage  than  any  of  the  other  islands,  the  bank  of  soundings  almost 
everywhere  extending  farther  out.  During  the  summer,  when  there  is  a  constant 
N.E.  wind,  the  high  land  obstructing  its  course,  causes  calms  to  prevail  off  the 
south-west  end  of  the  island  to  the  distance  of  8  or  9  miles  from  the  land,  where 
the  divided  currents  again  unite.  The  same  cause,  however,  occafiions  a  westerly 
current  close  in  shore,  which  the  island  vessels  take  advantage  of. 

The  coasts  of  Gran  Canaria  are  high  and  steep,  and  there  being  scarcely  any 
outlying  dangers,  may  be  approached  in  general  with  sftfety.  Off  the  eastern 
side  of  the  island  are  a  few  rocky  islets  and  reefs,  mostly  visible,  and  close  to  the 
shore.     In  the  open  bays  a  frequent  use  of  the  lead  is  sufficient  to  avoid  danger. 

In  the  north-east  part  of  the  island  is  the  Isleta,  a  peninsula  of  about  8  miles 
in  circumference,  which  is  connected  to  the  island  by  a  narrow  isthmus  2^  miles 
in  length,  each  side  of  which  forms  an  extensive  bay.  That  on  the  east  side  is 
named  Puerto  de  Luz,  and  is  a  spacious  sandy  bay,  with  good  anchorage  for 
vessels  of  all  burthens,  within  half  a  mile  to  1^  miles  N.E .  from  the  town,  but 
the  latter  distance  is  to  be  preferred,  as  the  ground  is  better.  There  are  several 
steep  rocks  at  the  entrance,  on  the  N.E.,  which  protect  the  shipping,  and  you 
may  lie  secure  from  all  winds,  with  the  exception  of  that  from  the  S.E.  to  which 
the  bay  is  quite  exposed ;  however,  it  but  seldom  blows  sufficiently  fresh  from 
that  quarter  to  endanger  the  shipping.  At  the  bottom  of  the  bay  is  the  town  of 
PcUmaSy  the  capital  of  the  island,  which  is  a  large  handsome  town,  containing 
about  1800  inhabitants.  There  is  a  cathedral,  hospital,  and  college,  with  convents 
for  monks  and  nuns  of  all  orders.  The  city  is  well  supplied  with  water,  having 
fountains  in  all  the  principal  streets  and  squares;  the  market  is  also  well 
furnished.  There  is  a  mole  for  shipping,  and  other  conveniences  for  those  visiting 
the  port.  Vessels,  with  cargoes  for  Palmas,  often  anchor,  in  fine  weather, 
within  half  a  mile  of  the  town,  bat  it  cannot  be  considered  a  good  roadstead. 

The  bay  on  the  west  side  of  the  Isleta,  named  ConJUdl,  is  open  to  the  N.W., 
and  is  used  only  by  small  vessels.  Along  the  coast  are  a  number  of  rocks,  through 
which  are  passages  available  for  the  small  coasting  vessels  which  occasionally 
obtain  shelter  behind  the  rocky  heads*  Near  point  Confital  is  a  patch  of  9  fitthoms, 
upon  which  the  sea  sometimes  breaks  ;  it  lies  with  a  ruined  fort  in  one  with  the 
north  bastion  of  the  citadel  at  Palmas.  When  the  wind  blows  strongly  from  the 
8.E.,  the  fishevmen  quit  Palmas  bay,  and  run  into  Confital  bay,  where  they  can 
anchor  in  17  to  26  &thoms,  sand,  and  in  smooth  water. 
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The  Isleta  will  now  be  recognised  at  night  by  its,^^i^  light,  flawing  red  every 
2  minutes,  which  is  shown  in  a  tower  80  feet  high,  erected  on  the  highest  of  the 
three  hills  composing  the  peninsnla.  It  is  817  feet  aboye  the  eea,  and  Tisible 
from  a  distance  of  abont  18  miles ;  the  arc  illuminated  is  257",  from  point 
Gnanaterme  to  point  Melenara, — ^it  can  also  be  seen  from  Palmas  roadstead. 

At  Palmas  a  small  ^^  light  is  shown  to  gnide  to  the  anchorage.  It  is  on  the 
mole  and  we  beHeve  is  of  red  colour. 

At  about  12  miles  southward  of  port  Palmas  is  Gando  bay,  in  which  there  are 
soundings  of  14  to  20  fathoms.  In  the  north  part  of  the  bay  is  a  castle,  before 
which  small  Tossels  occasionally  anchor.  In  running  into  this  bay,  Gando  point, 
its  north  point,  must  not  be  too  closely  approached,  there  being  a  rock  awash  a 
short  distance  off  it.  This  ^bay  is  quite  exposed  to  the  eastward  ;  but  it  is  said 
to  afford  water  and  provisions,  for  which  purpose  it  is  sometimes  visited. 


L. — This  is  a  long  narrow  island,  lying  eastward  of  Gran 
Canana  nearly  45  miles.  Its  length  is  about  52  miles,  and  its  breadth  from  6 
to  15  miles.  Like  the  islands  abready  described  it  is  very  lofty,  but  the  mountains 
do  not  rise  to  so  great  an  altitude  as  those  in  Gran  Ganaria,  the  highest  luid, 
named  the  Asses  Ears,  at  the  south  end  of  the  island,  being  not  more  than  2770 
feet  above  the  sea  level.  It  is  very  barren,  and  affords  but  few  supplies  either  of 
provisions  or  water. 

When  seen  from  a  distance,  Fuerteventura  has  somewhat  the  appearance  of  two 
islands,  in  consequence  of  the  low  peninsula  at  its  southern  end.  The  coasts  are 
in  general  high  and  steep,  rendering  a  landing  difficult ;  and  there  are  no  safe 
anchoring-places,  the  whole  being  exposed.  A  bank  of  soundings  surrounds  the 
islands  to  the  distance,  qp  the  west  side,  of  about  5  miles,  which  is  immediately 
succeeded  by  deep  water. 


Assea  Ears.  Matas  Blanoas. 

South-east  extremity  of  Faerteventtira. 

The  south-west  end  of  Fuerteventura  named  Jandla,  is  low  and  rocky,  and  has 
a  reef  extending  from  it  nearly  a  mile  in  the  vicinity  of  which  the  current  flows 
with  considerable  strength  and  forms  dangerous  eddies  ;  it  must,  consequently, 
have  a  wide  berth  given  to  it.  The  lighthouse  on  the  south-west  part  of  the  point 
is  62  feet  high,  and  shows  a  light  revolving  every  minute  at  108  feet  above  the 
sea^  visible  15  miles;  the  arc  illuminated  is  274'',  from  N.N.E.  f  E.  west?nurd 
and  southward  to  S.E.  by  E  f  E.  The  building  is  110  yards  from  the  sea  at 
low  tide,  and  from  it  the  Griego  bank  extends  one  mile  in  a  S.W.  direction. 

The  principal  port  of  the  island  is  CabraSy  an  insignificant  place  on  the  east 
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coast.  The  anchorage  is  indifferent,  and  the  landing-place,  which  is  a  beach  of 
shingles,  still  worse ;  neyertheless,  the  whole  exports  of  the  island  are  shipped  hence. 
These  exports  consist  of  barilla,  orchilla,  com,  camels,  honey,  and  goat-skins. 

LzBTjT.  Abti^tt,  R.N.,  says, — "Although  the  general  feature  of  Fuerteyentiira 
is  extreme  barrenness,  still  there  are  many  spots  of  great  fertility ;  the  most 
conspicuous  of  these  is  the  valley  of  Oliva,  towards  the  north  end  of  the  island, 
where  is  a  village  of  the  same  name,  the  residence  of  the  lientenant-Goyemor, 
who  is  a  lineal  descendant  of  John  db  Bethamooubt,  and  possesses  a  very 
considerable  portion  of  the  island.  The  valley  of  Oliva  is  about  15  miles  long, 
and  generally  from  2  to  8  wide  ;  the  only  two  streams  of  pure  water  in  the  island 
have  their  rise  in  the  mountain  of  Atalaya  (or  Watch  Tower) ;  they  are  husbanded 
with  great  care,  and  irrigate  the  whole  of  the  valley.  A  paved  road,  about  ten 
miles  from  Cabras,  towards  Betancuria,  or  La  Villa,  is  the  only  one  on  the  island; 
the  others  are  mere  tracks  following  the  direction  of  the  valley,  where  the  ground 
is  less  encumbered  with  stones,  and  softer  to  the  camels*  feet.  Although  double 
the  size  of  Lanzarote,  Fuerteventura  has  not  a  great  population,  it  being  10,996 
scattered  in  small  villages  over  every  part  of  the  island. 

The  interior  formation  of  Fuerteventura  is  singular :  to  the  north  is  a  group 
of  extinct  volcanoes — some  of  them,  as  Monte  Mudo,  rise  to  the  height  of  2160 
feet — and  which,  southward  of  port  Cabras,  branch  off  east  and  west  to  the  sea, 
follow  the  direction  of  the  coast  on  each  side,  for  about  80  miles,  and  then  again 
unite,  encircling  an  extensive  and  arid  plain ;  several  villages  are  scattered  about, 
and,  from  the  summit  of  the  hills,  the  course  of  some  brackish  streams  may  be 
traced  by  the  verdure  they  impart.  There  are  also  some  date  palms,  the  only 
tree,  except  the  fig,  on  the  island. 

From  the  southern  point  of  junction  of  the  mountains,  one  of  which,  Monte 
Chilegua,  on  the  western  coast,  reaches  the  height  of  2160  feet,  a  narrow  sandy 
isthmus,  about  5  miles  in  length  and  2i  in  breadth,  projects,  connecting  it  with 
the  south  extremity  of  the  island,  which  is  a  peninsula,  occupied  by  the  mountain 
of  Jandia.  This  mountain  offers,  perhaps,  as  remarkable  features  as  any  in  the 
world ;  it  presents  its  precipitous  face  to  the  north-west,  rising  2820  feet.  Spurs, 
or  buttresses,  diverge  from  its  centre  to  the  north-east,  to  the  east,  and  to  the 
south-east,  by  any  of  which  it  may  be  ascended.  I  had  occasion  to  take  my 
theodolite  to  the  top  of  it,  and,  not  aware  of  its  peculiarity,  on  reaching  its 
summit  was  running  forward,  when  I  perceived  that  the  narrow  ridge  on  which 
I  stood  overhung  a  frightful  precipice  2820  feet  in  depth.*' 

Off  the  northern  extremity  of  the  island  is  Lobos,  or  Seal  island,  which  is  about 
1^  miles  in  circumference,  uninhabited,  and  destitute  of  water.  Near  it  is  a 
good  road  for  shipping ;  the  mark  for  which  is,  to  bring  the  east  point  of  the 
island  to  bear  nearly  N.E.  by  N.,  and  anchor  half-way  between  it  and  Fuerteven- 
tura, or  rather  nearer  to  the  latter.  Although  this  road  seems  to  be  open  and 
exposed,  yet  it  is  very  safe  with  the  trade-wind,  for  the  water  is  smooth,  and  the 
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ground  everywhere  clean,  being  a  fine  sandy  bottom.  Directly  ashore  from  the 
road,  on  Fuerteventura,  is  a  well  of  good  water,  of  easy  access. 

On  Martino  point,  the  north  extremity  of  Lobos  island,  is  a  lighthonse  21  feet 
high,  which  shows  a  fixed  red  light  at  95  feet  above  the  sea,  visible  from  a 
distance  of  about  9  miles;  the  arc  illuminated  is  270°  (from  N.  76°  W.  north- 
ward and  eastward  to  S.  14°  W.,)  the  light  can  therefore  be  seen  from  all  parts 
of  the  strait  of  Bocayna. 

The  channel  between  Fuerteventura  and  Lanzarote,  named  Bocayna  strait,  is 
4  to  6  miles  wide,  and  the  depth  from  15  to  20  fathoms.  Vessels  sailing  through 
here,  from  the  eastward,  with  the  trade-wind,  will  lose  the  breeze  when  under  the 
lee  of  Lanzarote,  and  find  baffling  winds  at  S.W. ;  you  must,  therefore,  fly  to 
the  Lobos  side,  where  you  will  soon  get  a  steady  northerly  wind  to  carry  you 
through.  Do  not  approach  too  near  Lobos,  as  the  ground  here  is  foul  and  rooky, 
which  causes  a  heavy  swell  and  breakers  of  incredible  height;  the  noise  they 
make  is  sometimes  heard  5  or  6  leagues  off. 

X.JILHZABOTB. — This  island  runs  in  a  N.E.  and  S.W.  direction  about  81  miles 
with  a  breadth  varying  from  5  to  10  miles ;  it  is  mountainous,  of  volcanic  origin, 
and  has  many  extinct  volcanoes.  Its  centre  rises  about  2000  feet  above  the  sea 
level.  From  its  northern  extremity,  point  Farion,  a  barrier  of  precipitous  cliffs, 
rising  to  the  height  of  1500  feet,  runs  in  the  direction  of  S.W.,  7  miles,  and 
terminates  in  an  extensive  sandy  plain,  where  in  1825,  a  volcanic  eruption  took 
place,  and  two  considerable  hills  were  thrown  up,  which  in  1885  were  still  burn- 
ing :  a  stream  of  lava  from  200  to  800  feet  in  width,  found  its  way  to  the  sea  in 
the  bay.  Near  point  Farion  is  Monte  Carona,  1940  feet  high,  which  is  an  extinct 
volcano  ;  and  5  miles  more  to  the  south-west,  is  Monte  Famara,  situated  on  the 
west  coast,  which  is,  2244  feet  high. 

The  highest  land  in  the  island  is  Montana  Blanca,  1959  feet  above  the  sea, 
which  is  situated  nearly  in  the  centre,  and  cultivated  to  the  summit.  The  wine 
produced  in  the  island  is  very  superior  to  that  of  the  other  islands.  The  grapes 
are  superior  in  flavour;  the  soil  selected  for  their  cultivation  is  decomposed 
scoriae. 

The  town  of  San  Miguel  de  Teguise,  the  capital  of  the  island,  is  situated  near 
its  centre,  at  about  4  miles  southward  of  Monte  Famara ;  it  is  not  of  great  extent, 
and  can  only  be  seen  from  the  westward.  Near  it  is  an  isolated  peak,  having  on 
its  summit  the  castle  of  Santa  Barbara. 

The  western  and  southern  portions  of  the  island  are  mainly  occupied  with 
isolated  mountains,  which  become  a  range  of  considerable  elevation  as  they  run 
southward.  Near  point  Fapagayo  is  Monte  de  la  Hacha  Grande,  which  is 
estimated  to  be  1860  feet  high;  and  near  point  Pechiguera,  the  south-west 
extremity  of  the  island,  is  Monte  Boja,  680  feet  high,  which  from  its  isolation 
appears  from  some  points  of  view  like  an  island. 

Point  Pechiguera  has  a  lighthouse  upon  it  81  feet  high,  which  exhibits  &  fixed 
light  at  51  feet  above  the  sea,  visible  12  miles.   The  light  is  shown  over  the  south- 
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western  horizon,  between  point  Papagayo  and  N.  13 J**  W.,  (an  arc  of  223°) ;  it 
can  conseqnentlj  be  seen  from  all  parts  of  Bocayna  strait. 

The  western  coast  of  Lanzarote  from  point  Penedo  to  point  Pechigaera,  is 
precipitons  in  the  extreme,  with  the  exception  of  one  little  bay,  named  Jannvio, 
5  miles  from  the  last-mentioned  point,  where  was  once  a  harbonr  for  small  vessels, 
bnt  which  is  now  conyerted  into  a  salt-water  lake  by  an  eruption  which  took 
place  in  1765. 

The  eastern  shore  of  Lanzarote  is  not  so  steep  as  the  western ;  and  it  is  on 
this  side  are  situated  the  principal  ports  in  the  island.  At  abont  half-way  down' 
is  the  port  of  Naos,  a  small  bnt  secure  harbour,  formed  by  several  rocky  islets. 
It  has  two  entrances,  each  of  which  is  defended  by  forts :  the  northern  entrance 
has  a  depth  of  12,  and  the  eastern  of  17i  feet  at  low  water,  with  a  rise  of  tide  of 
9  feet.  Vessels  drawing  nnder  18  feet,  may  enter  this  harbour  at  high  water, 
spring  tides,  and  lie  securely  in  all  winds,  although,  in  sailing  along  the  coast, 
the  shipping  appear  to  be  at  anchor  in  an  open  road,  the  port  being  formed  of  a 
ridge  of  rocks,  seen  at  only  a  short  distance,  as  they  are  mostly  nnder  water ; 
these  break  off  the  swell  of  the  sea,  so  that  the  inside  is  as  smooth  as  a  mill-pond. 
It  is  to  this  harbour  that  nearly  all  the  island-vessels  resort  during  the  winter. 

Two  small  red  lights  have  recently  been  established  at  port  Naos  as  a  leading 
mark  for  the  south-east  entrance  to  the  ports ;  to  sail  in,  vessels  must  keep  them 
in  line.  The  arc  illuminated  by  each  is  180°,  or  from  E.  i  N.  southward  to 
W.  }  S.  As  the  channel  is  very  narrow  and  difficult,  strangers  are  recommended 
to  obtain  a  pilot. 

Immediately  sonthward  of  port  Naos  is  the  town  of  Arreciffe,  Many  of  the 
houses  are  large,  and  the  streets  spacious;  its  population  is  8200,  the  total 
population  of  the  island  being  15,887.  The  greater  part  of  the  inhabitants  of 
Arreciffe  are  engaged  in  the  fishery  on  the  opposite  coast  of  Africa,  which  gives 
employment  to  between  400  and  500  men  from  this  island  alone,  about  250  from 
Fuerteventura,  and  proportionally  from  the  other  islands. 

At  the  north-eastern  extremity  of  Lanzarote  are  two  remarkable  rocks 
composed  of  black  vitrified  matter,  which  in  shape,  resemble  the  Needles  off  the 
Isle  of  Wight,  England. 

Bio  strait. — This  is  the  strait  separating  the  island  of  Graciosa  from  the 
northern  extremity  of  Lanzarote.  It  is  in  most  parts  rather  more  than  a  mile 
wide,  and  is  the  most  capacious  and  only  safe  port  for  large  ships  in  the 
Canaries;  the  extreme  difficulty  of  communication  with  Lanzarote  presents, 
however,  an  insuperable  objection  to  its  being  resorted  to  as  a  harbour  for  trade. 
The  basaltic  cliffs  here  rise  almost  perpendicularly  to  the  height  of  1500  feet, 
and  can  only  be  climbed  by  a  narrow  path  which  winds  along  the  face  of  the 
precipice ;  half  way  up  the  cliff  is  the  only  spring  of  fresh  water  in  the  island, 
but  rendered  useless  from  its  situation,  except  to  a  few  goatherds.  Through  this 
channel  ships  of  any  size  may  pass  in  mid-channel,  and  find  a  depth  of 
7  to  4}  fathoms. 
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When  from  the  eastward,  and  having  entered  the  Bio  channel,  should  jtm 
require  a  smooth  place  to  lie  in  while  the  trade  wind  blows,  you  should  run  a 
good  way  in,  and  double  a  shallow  point  on  a  starboard  hand,  which  must  not  be 
approached  to  a  less  depth  than  4  fathoms,  and  when  beyond  it,  you  may  anchor 
in  any  depth  you  please.  The  water,  however,  is  not  so  smooth  as  at  Port  Naos, 
especially  if  the  trade  wind  happens  to  blow  hard  from  the  East,  but  it  does  not 
often  come  from  that  quarter,  as  those  which  are  most  prevalent  blow  from 
North  and  N.N.E.  To  moor  here,  care  must  be  taken  to  have  a  good  anchor, 
and  a  good  scope  towards  Lanzarote,  for,  with  East  and  S.E.  winds,  heavy 
squalls  come  from  the  high  land  of  that  island.  In  winter,  the  wind  sometimes 
shifts  to  the  S.W. ;  in  that  case,  it  is  necessary  to  weigh,  and  run  to  the  eastward, 
round  the  shallow  point  before  noticed,  until  yon  find  shelter. 

oBAOXOAa,  dm. — This  island  is  northward  of  Lanzarote,  being  separated  from 
it  by  the  El  Bio  channel.  It  is  about  4|  miles  in  extent,  rocky,  and  apparently 
destitute  of  water.  The  highest  part  of  the  island  is  about  its  centre,  where  it  is 
878  feet  above  the  sea.  The  shores  are  bordered  by  rocks.  There  are  no 
inhabitants  on  it,  and  it  is  used  principally  as  a  pasturage. 

On  the  west  side  of  Chraciosa  is  the  Montana  Glaba,  a  rocky  island  about  a  mile 
in  extent.  A  little  northward  of  it  is  a  rock  on  which  the  sea  breaks ;  it  b 
named  the  Infiemo  rock,  and  appears  to  be  composed  of  a  mass  of  lava  18  or 
20  feet  high.  From  the  west  side  of  this  rock  a  reef  extends  a  short  distance, 
and  there  is  apparently  a  narrow  passage  between  it  and  Clara. 

AUUBomAHZAy  northward  of  Clara,  is  the  northernmost  of  the  Canaries.  It  is  a 
small  island  composed  of  a  mass  of  lava  and  cinders,  the  product  of  a  volcano 
now  extinct,  which  volcano  rises  to  the  height  of  989  feet  above  the  sea.  The 
edge  of  the  crater  is  well  defined,  and  two-thirds  of  a  mile  across ;  its  bottom  is 
cultivated  for  barilla.  The  western  cliffs  are  precipitous,  and  700  feet  high. 
Forty  persons  reside  on  the  island  (1885),  who  are  principally  employed  in 
collecting  orchilla.  The  only  landing-place  is  on  the  south  side,  where  a  eayem 
runs  for  about  500  paces  slanting  from  the  sea,  and  terminates  in  a  little  sandy 
bay,  open  above ;  at  the  entrance  the  rocks  form  a  natural  jetty.  The  village  is 
situated  immediately  above,  and  abreast  is  the  only  anchorage,  half  a  mile  from 
the  shore. 

On  Delgada  point,  the  north  extremity  of  Allegranza,  is  a  lighthouse  49  feet 
high,  which  exhibits  a  light  revolving  every  80  seconds,  at  57  feet  above  the  sea, 
visible  18  miles.  It  is  240  yards  within  the  rocks  at  the  extremity  of  the  point, 
and  the  arc  illuminated  is  270^  (from  N.  25°  W.  eastward  to  S.  65°  W). 

The  islands  of  Graciosa,  Clara,  and  Allegranza,  usually  termed  the  little 
Canaries,  are  connected  to  Lanzarote  by  a  bank  of  soundings  on  which  there  are 
for  the  most  part  40  fi&thoms  water. 


THE  CANARY  ISLANDS— GENERAL  DIRECTIONS.  888 

At  aboat  7  miles  north-eastward  of  Lanzarote  is  the  Roquet  del  Este,  or  East 
rock,  a  craggy  isolated  rock,  haying  soundings  of  10  to  40  &thoms,  at  a  short 
distance  off.  Between  it  and  Lanzarote  are  60  to  70  fJEtthoms,  and  2  miles  east 
of  it  is  no  bottom  at  a  depth  of  100  fsithoms. 

OMMrai  mrMttons. — ^If  a  ship,  lying  at  Palma,  is  desirous  of  going  to 
Lanzarote,  and  will  not  wait  for  a  Mr  wind  (which  indeed  seldom  blows  there, 
especially  in  the  summer  season),  let  her  stand  over  to  the  N.W.  side  of  Tenerife, 
and  beat  up  along  shore,  until  she  weathers  point  Anaga ;  thence,  with  the  wind 
that  generally  prevails  in  these  parts,  she  will  be  able  to  weather  Qran  Canaria, 
and  fetch  the  point  of  Jandia,  Fuertayentura,  or  perhaps  Morro  Jable  (the 
southern  point),  whence  it  is  easy  to  beat  up  to  Pozonegro,  along  the  east  side  of 
the  island,  because  the  sea  there  is  always  smooth.  It  is  not  quite  so  easy  to 
beat  up  from  Pozonegro  to  the  isle  of  Lobos,  yet  it  may  be  done,  without  much 
difficulty,  when  the  weather  is  moderate  ;  if  the  wind  should  happen  to  blow  hard, 
she  may  stop  in  the  bay  of  Las  Playas,  until  it  proves  more  flEtyourable. 

From  the  isle  of  Lobos  she  will  find  no  difficulty  in  beating  up  to  Port  Naos,  in 
Lanzarote.  It  is  not  advisable  for  those  who  are  not  perfectly  well  acquainted 
with  that  harbour  to  attempt  to  conduct  a  ship  in,  because  the  entrances  are 
very  narrow. 

It  is  common  for  ships,  which  come  loaded  from  Europe  to  Santa  Cruz, 
Tenerife,  &c.,  to  have  part  of  their  cargoes  to  unload  at  Orotava.  These 
ships,  when  the  trade-wind  blows  hard,  will  sometimes  find  it  impracticable  to 
weather  point  Anaga ;  when  this  is  the  case,  they  should  bear  away  to  the  leeward 
point  of  the  island,  and  keep  near  the  shore,  where,  if  they  do  not  meet  with  a 
southerly  wind,  they  will  be  carried  by  the  current,  in  the  space  of  twenty-four 
hours,  from  the  S.W.  point  of  the  island  to  point  Teno,  whence  they  may  easily 
beat  up  to  Port  Orotava ;  for,  when  the  wind  blows  strong  at  point  Anaga,  it  wil} 
be  moderate  weather  aU  the  way,  until  within  2  or  8  leagues  of  point  Anaga. 
But  a  ship  would  not  bear  away,  as  above  directed,  unless  when  the  trade-wind 
blows  so  fresh  that  she  cannot  weather  point  Anaga;  because,  in  moderate 
weather,  there  is  little  or  no  wind  stirring  on  the  coast  between  Teno  and 
Port  Orotava. 

The  coast  of  Africa,  east  of  the  Canaries,  is  level,  and  rendered  dangerous,  and 
almost  inaccessible,  by  a  heavy  surf  which  breaks  on  it  continually.  The 
Canarians,  in  the  sea  between  this  coast  and  the  islands,  employ  a  number  of 
barks  in  fishing  for  bream  and  cod.  The  passage  is  about  20  leagues  wide,  and 
clear  from  any  known  danger. 

Winds  and  Calms  peculiar  to  the  Canaries. — ^In  liie  vicinity  of  the  islands  brisk 
trades  are,  generally  speaking,  most  prevalent  from  N.E.  to  N.N.W.  throughout 
the  year.  They  sometimes  give  place  to  N.W.  and  S.W.  breezes,  the  latter  of 
which  not  unfrequently  blow  for  a  continuance  of  10  days.  And  on  account  of 
the  enormous  height  of  the  mountains,  when  near  the  land,  you  are  subject  to 
strong  gusts  and  eddy  winds  blowing  in  an  opposite  direction  to  that  outside, 
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which  the  navigator  ought  to  avail  himself  of,  vrhen  heating  to  windward.  Yesselfl 
sailing  throngh,  most  commonly  carry  the  hreeze  a  few  leagues  southward  of  the 
islands,  more  or  less,  according  to  the  strength  and  direction  of  the  wind,  which, 
if  fax  north,  will  take  you  more  southward,  and  the  contrary,  if  eastward. 

On  approaching  the  calms,  you  will  find  a  heavy  disagreeable  swell :  the  sea 
breaks  and  is  very  irregular,  producing  a  distressing  motion  to  the  ship,  which 
renders  it  necessary  to  take  advantage  of  every  breath  of  wind  to  get  to  south- 
ward. These  calms  are  occasioned  by  the  intervening  high  land  of  the  Canaries 
obstructing  the  regular  course  of  the  trades,  and  extend  from  10  to  80  leagues  to 
leeward,  in  proportion  to  the  power  of  the  breeze  outside.  And  it  may  further  be 
observed,  when  the  trades  are  light,  the  calms  are  more  extensive ;  at  which 
time,  however,  light  S.W.  breezes  prevail ;  and,  on  the  contrary,  when  they  are 
strong,  the  calms  are  Very  circumscribed,  but  not  the  slightest  air  vrithin  for 
some  days.     For  additional  particulars  on  the  winds,  see  pp.  64 — 65. 

Between  the  Canaries  and  the  Cape  Verde  islands,  a  current  runs  S.W.  at  the 
rate  of  half  a  knot,  increasing  as  you  approach  the  islands.  In  about  the  parallel 
of  14"^  and  16°  N.,  the  trades  begin  to  lose  their  strength,  veering  round  from 
the  northward  to  the  N.W.,  and  thence  westward,  and  S.W.,  as  you  draw  in  with 
the  coast  of  Africa,  in  the  latitude  of  7"  and  10°  N. 

Tides. — ^Among  the  Canaries,  it  is  high  water  at  F..  and  C.  of  the  moon  at 
about  O^h.  to  l^h.,  and  springs  rise  from  8  to  10  feet. 


CAPE  VERDE  ISLANDS. 


E8: — The  Cape  Verde  islands,  belonging  to  Portagal, 
contain  89,810  inhabitants ;  they  are  ten  in  number,  and  lie  about  100  leagues 
on  a  parallel  westward  of  Cape  Verde,  the  nearest  point  of  Africa,  whence  they 
derive  their  name.  They  were  first  discovered  by  the  Portuguese,  who  named 
them  as  follows : — Ilha  de  Sal  or  Salt  island,  Bonavista,  Mayo,  San  Jago,  Fogo, 
Brava,  San  Nicholas,  Santa  Lucea,  San  Vincent,  and  San  Antonio  ;  besides  these 
there  are  several  smaller  islets.  They  are  of  volcanic  formation,  and  boast  a 
climate  and  vegetation  approaching  nearly  to  that  of  the  temperate  regions.  The 
largest  and  most  important  island  is  that  of  San  Jago,  the  chief  town  of  which 
is  the  seat  of  government. 

The  best  course  for  vessels  bound  to  San  Jago,  from  the  Canaries,  is  to  stand 
southward  to  about  25  or  80  leagues  eastward  of  Bonavista  ;  and  from  the  latitude 
of  16°,  which  is  that  of  the  middle  of  the  island,  they  should  sail  westward  to  get 
sight  of  it.  It  has  also  been  observed  **  though  it  may  seem  natural  enough  not 
to  suspect  any  errors  of  consequence  in  your  reckoning,  in  so  short  a  passage  as 
from  the  Canaries  to  the  isles  of  Cape  Verde,  yet  there  are  instances  of  such,  as 
well  to  easting  as  to  westing.     It  is  with  respect  to  errors  in  our  westings  that 
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I  advise  all  yessels  to  keep  80  leagnes  to  windward  of  Bonayista,  before  they 
stand  in  to  make  the  land ;  lest,  in  keeping  a  direct  course  for  that  island,  they 
shonld  pass  between  the  island  of  San  Nicholas  and  the  island  of  Sal ;  and  finding 
themselTes  westward  of  Bonayista,  when  they  reckon  themselyes  eastward  of  it, 
they  shonld  miss  of  their  refreshments  at  the  isle  of  San  Jago, — an  accident 
which  has  happened  to  several  vessels. 

The  making  of  these  islands  is  often  difficult,  occasioned  by  the  fogs  which 
hang  frequently  around  them.  For  this  reason,  those  who  come  from  the  north- 
ward, ought  to  steer  their  vessels  in  this  track  with  all  possible  precaution. 

The  most  convenient  course  for  vessels  which  continue  their  voyage  from  the 
Canaries,  without  touching  at  the  islands  of  cape  Verde  or  Goeree,  is  to  steer, 
after  they  lose  sight  of  the  Canaries,  so  as  to  pass  about  45  leagues  west  of  cape 
Blanco  (or  near  the  median  of  26"");  from  this  position  they  will  make  good 
their  course  due  south,  as  far  as  12°  N.,  and  afterwards  S.E.  by  S.,till  they 
meet  with  those  variable  winds  which  succeed  the  trade-winds.  By  this  they  will 
keep  the  mid-channel  between  the  islands  and  cape  Verde,  and  coast  along  the 
bank  below  that  cape  a  sufficient  distance,  even  though  they  should  make  an 
error  in  their  reckoning  of  15  to  20  leagues  eastward." 

All  the  channels  between  the  islands  are  safe,  there  being  no  dangers  but  what 
are  in  the  immediate  vicinity  of  the  shores.  When  running  between  Bonavista 
and  Mayo  there  is  a  dangerous  reef  to  be  avoided,  named  the  Leton,  which  lies 
about  18  miles  W.S.W.  of  Bonavista. 

The  prevailing  wind  among  the  islands  is  N.E.,  except  during  the  winter,  at 
which  time  South  to  S.W.  winds  prevail,  and  occasionally  blow  with  considerable 
strength :  these  latter  winds  vary  in  direction,  and  seldom  continue  long  from  the 
westward.  It  has  also  been  well  ascertained  that  light  winds  from  the  N.E.  are 
never  so  permanent,  or  so  continuous  in  their  direction,  as  to  the  westward  of  the 
islands.  It  even  occasionally  happens  that  in  approaching  the  islands  calms  and 
variable  winds  are  experienced,  especially  during  the  winter  months.  See  also 
page  64. 

BOVAVZ8TA. — This  island  contains  2647  inhabitants,  and  as  its  name 
implies,  presents  a  beautiful  variegated  appearance,  interspersed  with  scattered 
mountains,  which  terminate  in  low  points  to  the  water.  It  is  the  most  dangerous 
of  the  cape  Verde  islands,  on  account  of  its  being  surrounded  by  rocks  and  shoals, 
also  that  the  current  sets  directly  on  it  from  the  N.E.  Off  the  N.E.  point  of  the 
island  are  some  dangerous  reefs,  extending  4  miles  from  the  land,  which  are 
attached  to  three  islets,  named  the  Dutch,  Braithwaite,  and  North  Cays. 
Between  these  is  sufficient  depth  of  water  for  ships,  in  case  of  necessity,  and 
anchorage  under  the  lee  of  the  reefs  ;  the  best  situation  is  with  Braithwaite  Cay 
bearing  N.E.  by  E.,  and  Dutch  Cay  S.  i  W.,  or  you  may  moor  half  a  mile  from 
the  former  in  6  or  7  fathoms,  with  the  ground  tolerably  good.  Mount  OcheUo, 
or  Orchel,  in  one  with  the  North  Cay,  will  lead  on  to  the  north  point  of  Hartwell 
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reef,  and  the  same  moantain  West  (tnie),  will  lead  to  Braithwaite  anchorage; 
bnt  this  latter  mnst  always  he  taken  with  great  care. 

The  north  side  of  Bonavista  island  has  several  sunken  rocks  abont  it,  particn  - 
larly  between  Brojal  point  and  the  N.W.  reef  and  point ;  it  will,  therefore,  be 
pmdent  to  keep  2^  or  8  miles  from  land. 

English  Road  lies  on  the  N.W.  side  of  the  island,  and  is  a  safe  anchorage  in 
fine  weather.  In  proceeding  for  it,  it  will  be  proper  to  give  the  N.W.  pomt  of 
the  island  a  good  berth,  keeping  a  mile  from  the  shore ;  and  about  4  miles  south- 
ward you  will  perceive  Small  island,  which  forms  the  N.W.  side  of  the  road.  It  is 
common  for  vessels  to  haul  close  round  Small  island,  in  6  or  7  fathoms,  passing 
between  it  and  a  10-foot  reef,  by  which  they  avoid  the  necessiiy  of  tackiog  for 
the  anchorage  :  the  best  mark  for  the  latter  is,  the  town  open  with  the  N.E.  end 
of  Small  island,  and  the  highest  part  of  the  same  island  bearing  about  N.  by  E. 
The  reef  usually  shows  itself ;  but  should  this  happen  not  to  be  the  case, 
it  will  be  better,  particularly  for  a  stranger,  to  go  southward  of  it  altogether, 
and  endeavour  to  round  it  at  the  distance  of  1^  or  2  miles  from  Small  island, 
taking  care  not  ta  get  into  less  than  6  fathoms ;  and  observe  that,  after  once 
opening  the  town,  you  do  not  shut  it  in  again. 

The  new  town  is  on  the  middle  of  the  bay,  and  the  second  reef  (New  Town  reef) 
lies  westward  of  it,  a  short  distance  from  the  beach.  The  Inner  reef  lies  half  a 
league  northward,  and  is  also  near  the  shore. 

At  about  4i  miles  S.  by  W.  from  Small  island,  is  coral  point,  2^  miles  west- 
ward of  which  is  Coral  reef,  which  must  be  left  on  the  port  hand  when  proceeding 
southward,  as  the  channel  between  it  and  the  shore  is  not  to  be  attempted. 
Vessels  leaving  English  road  should  steer  W.S.W.,  and  may  afterwards  proceed 
as  they  please. 

The  easternmost  extremity  of  Bonavista  is  East  Sand  head,  southward  of 
which  is  Brazen  hill  point,  which  is  remarkably  bluff  and  perpendicular  on  each 
side,  with  a  sandy  beach.  At  somewhat  better  than  8  leagues  southward  is  South 
island  and  point,  both  of  which  are  low  and  foul.  Westward  of  this  point  is 
Portuguese  Road,  where  there  is  anchorage  in  6,  7,  or  8  fothoms,  with  Platform 
mountain  or  hill  bearing  N.N.W.,  the  south  point  S.E.  and  the  landing 
N.E.  by  N.  distant  1^  miles.  There  is  a  reef  that  extends  8  miles  off,  from  the 
point  under  Platform  hill,  with  the  sea  breaking  on  it.  The  hill  bearing  E.N.E. 
clears  this  danger. 

x-dton  BMf. — ^This  is  a  dangerous  shoal  extending  north  and  south,  abont  1 
mile.  From  its  centre  the  north  point  of  Bonavista  bears  N.E.  ^  N.  (N.  26"*  E.) 
9i  leagues,  and  the  south  point  E.  by  N.  (N.  64*"  E.)  7  leagues ;  it  is  about 
even  with  the  surfisuse  of  the  sea,  which  breaks  over  it  with  violence,  except  in 
fine  weather ;  and  soundings  have  been  found  around  it,  as  will  be  perceived  on 
reference  to  our  particular  chart  of  the  Cape  Verde  islands.  The  profusion  of 
fish  in  its  vicinity  is  incredible.  The  positi^  of  the  reef  is  Lat.  IS*"  47'  80"  N., 
and  Long.  28°  10'  W.  ^ 
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BJkJL. — ^This  is  a  long  narrow  island,  about  16  miles  in  length,  and  is  the 
north-easternmost  of  the  Cape  Verde  islands.  Its  north-western  part  appears 
high  and  irregular ;  the  hillocks  and  valleys  extend  down  to  the  water's  edge, 
both  on  the  eastern  and  western  sides,  while  its  south  and  south-east  points  run 
out  in  long  sandy  spits,  very  low  and  flat,  and  scarcely  distinguishable  at  a  distance. 
At  a  little  distance  northward  of  the  S.E.,  or  Wreck  point,  is  a  rocky  reef, 
stretching  out  about  a  mile  from  the  land,  on  which  the  sea  commonly  breaks. 
Sal  island  may  be  seen  a  great  way  off,  and  the  Peak  ofMartinez  near  its  north  point 
will  become  visible,  on  a  clear  day,  at  the  distance  of  fiill  60  miles,  its  height 
being  computed  to  be  1600  feet. 

There  are  no  places  of  anchorage  on  the  east  side  of  the  island  ;  but  on  its 
western  side  are  two  bays,  Palmira  and  Mordeira,  the  latter  being  considered  ono 
of  the  best  among  the  Cape  Verde  islands.  Palmira  Bay  is  shallow,  ani  only 
frequented  for  its  supply  of  fresh  water,  which  is  obtained  from  a  well,  affording 
about  half  a  ton  per  day. 

MoBDBiBA  Bay  is  about  4  miles  southward  of  Palmira.  In  proceeding  along 
the  west  shore  of  the  island,  from  the  N.W.  point  to  Mordeira  bay,  you  will  have 
soundings  all  the  way;  within  a  mile  of  the  shore  are  15, 16, 17,  and  18  fathoms; 
in  Palmira  bay  5,  6,  and  7  fathoms ;  and  close  to  Bird  island,  10  fathoms.  Bird 
island  is  small,  and  lies  about  a  quarter  of  a  mile  off  the  shore,  but  there  is  no 
passage  for  vessels  between.  Mordeira  bay  lies  southward  of  Bird  island,  and 
being  surrounded  by  low  land,  it  is  not  so  subject  to  squalls,  nor  heavy  swells  of 
the  sea,  as  the  bays  in  most  of  the  other  islands  are.  Having  rounded  Bird  island, 
your  best  anchorage  will  be  with  Bird  island  just  shut  in  with  the  foot  of  the 
Lion's  Head,  distant  1^  miles  from  the  bluff  land ;  observe  there  are  many  foul  spots 
about,  therefore,  care  should  be  taken  to  ascertain  the  quality  of  the  ground  before 
you  let  go  your  anchor.  The  anchorage  is  safe  during  the  N.E.  breezes ;  you 
will  ride  in  15  or  16  fathoms,  or  lessen  your  depth  by  advancing  towards  the  shore ; 
the  bay  has  plenty  of  flsh  and  turtle,  but  there  is  no  fresh  water,  nor  could  that 
article  be  procured  by  sinking  casks  into  the  sand. 

From  Mordeira  bay  to  the  South  point  of  Sal,  is  about  6  miles,  and  there  are 
soundings  all  the  way  of  6  and  8  fathoms,  at  half  a  mile  from  the  shore.  The 
soundings  off  Turtle  point  extend  fully  2  miles  out,  at  which  distance  there  are  20 
fathoms.  Vessels  sometimes  take  a  temporary  anchorage  off  the  South  point  in 
7  fathoms,  within  half  a  mile  of  the  land  ;  but  it  will  require  you  to  be  careful  in 
going  round  the  point,  as  it  is  very  low,  and  has  a  spit  extending  from  it,  to  which 
you  should  not  approach  nearer  than  into  8  or  9  fathoms  water. 

Sal  island  has  numerous  salt  ponds  upon  it,  where  the  water  crystallizes  into  a 
beautiful  salt,  forming  an  article  of  commerce ;  the  land  is  otherwise  nearly  barren, 
producing  only  a  few  inconsiderable  shrubs.      The  number  of  inhabitants  is  894. 


ITO. — This  island  is  about  4  leagues  in  length  from  north  to  south,  rising 
most  towards  the  centre.     On  approaching  it  from  the  S.E.  its  appearance  is  very 
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different  to  that  from  the  northward,  for  you  first  perceive  two  hummocks  towards 
the  north  part,  appearing  like  islands,  bat,  as  you  approach  nearer,  the  kmd  is 
seen  by  which  they  are  connected.  Southward  of  these  is  a  mountain,  with  very 
low  ground  to  the  south,  over  which  are  two  hillocks.  At  half  a  league  from  the 
middle  of  the  north  side  of  the  island  is  a  reef,  extending  N.N.Er  and  S.S.W. 
three-quarters  of  a  mile,  which  must  be  cautiously  avoided. 

On  the  S.W.  side  of  Mayo  is  a  sand  bay,  named  English  Boady  within  which 
is  the  town  with  its  extensive  salt-pans.  Ships  may  anchor  here  in  7  or  8  fathoms, 
the  west  point  bearing  N.N.W.  (true J  and  south  point  S.E. ;  hence  ihe  land 
appears  with  three  conical  hills  to  the  N.E.  Fresh  water  is  here  extremely  scarce, 
and  by  no  means  good.  Abreast  of  the  town,  and  eastward  of  it,  the  shore  is 
steep,  bluff,  and  rocky :  but  westward  a  low  white  sandy  beach  extends  to  a 
rounding  point,  from  which  a  spit  of  sand  and  coral  stretches  outwards,  having  at 
a  short  distance  from  its  extremity  no  ground  at  45  fiftthoms.  The  spit  may  be 
rounded  in  16  or  17  fathoms,  and  a  ship  should  not  anchor  further  out  than  in 
that  depth,  the  edge  of  the  bank  being  steep.  There  is  anchorage  half  a  mile 
west  from  the  town,  in  11  or  12  fathoms.  The  total  population  of  the  island  is 
1863. 

SAM  JACK). — ^This  IS  the  most  considerable  of  the  Cape  Verde  islands,  and 
being  the  seat  of  government  is  better  inhabited,  and  more  frequented  than  the 
others ;  it  is  about  10  leagues  in  length  and  5  leagues  in  breadth.  The  land  is 
very  high,  and  the  eastern  side- is  bordered  with  rocks,  which  lie  near  the  shore, 
so  that  vessels  may  safely  sail  along  at  the  distance  of  2  miles.  The  S.E.  part 
appears  as  a  long  low  point  when  seen  from  the  northward  or  southward  ;  and  7 
miles  S.S.W.  from  this  point  lies  the  east  point  of  Porto  Praya.  Between  the 
two,  but  nearer  lies  a  bay  which  so  much  resembles  Porto  Praya  that  many  vessels 
have  been  mistaken,  and  nearly  lost,  as  it  is  a  dangerous  place ;  at  the  bottom  of 
it  are  several  cocoa-nut  trees,  and  a  few  houses.  Between  this  place  and  Porto 
Praya  the  land  is  mostly  perpendicular,  and  though  the  fort  of  Porto  Praya,  which 
stands  on  a  cliff,  is  a  mark  by  which  the  true  bay  may  be  distinguished,  yet  the 
surest  guide  will  be,  that  the  north  or  east  point  of  the  false  bay  is  surrounded 
with  breakers,  whereas  the  east  point  of  Porto  Praya  is  high,  steep,  and  free  from 
danger  ;  you  must  haul  close  round  the  point,  and  keep  within  a  cables*s  length 
of  the  shore,  to  go  to  the  anchorage  in  7  or  8  fathoms. 

Porto  Pbaya  is  a  fine  bay,  lying  between  two  points  which  bear  from  each 
other  about  east  and  west,  1^  miles  apart.  As  you  sail  round  the  east  point  (Point 
Bicudas)  you  will  soon  open  the  forts  at  the  bottom  of  the  bay,  westward  of  which, 
in  a  valley,  are  several  cocoa-nut  trees,  and  a  small  house.  The  winds,  except 
in  the  tornado  season,  are  generally  in  the  N.E.  quarter,  with  frequent  squalls ; 
therefore  a  ship,  on  approaching  the  east  side  of  the  bay,  should  have  her 
top-gallant-sails  furled,  and  a  reef  or  two  in  her  topsails.  The  eastern  shore  of 
the  bay  is  high,  and  all  the  land  seems  parched  and  banen;  in  the  western  part 
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of  the  bay  is  a  small  black  island,  flat  at  the  top,  bat  ragged  at  each  end,  named 
the  isle  of  Qaails,  having  a  rocky  projection  from  its  soath  end,  aboat  half  a 
cable's  length ;  there  is  also  a  rocky  ledge  off  the  north  end,  where  the  water  is 
in  general  shallow,  for  8  fftthoms  is  the  greatest  depth  between  this  isle  and  the 
fort.     Within,  westward  of  the  island,  it  is  only  navigable  for  boats. 

From  the  west  point  of  the  bay,  Panta  de  Tamaros,  some  rocks  extend  to 
seaward,  which  requires  eaation  to  avoid  when  sailing  from  the  anchorage  in  the 
night.  It  is,  therefore,  more  convenient  to  anchor  nearer  the  N.E.  side  of  the 
bay,  than  to  the  Isle  of  Qaails,  for  the  sake  of  more  readily  getting  under  sail, 
without  running  the  risk  of  being  carried  by  the  currents  upon  the  point  of  the 
Focks  to  leeward,  before  the  vessel  has  gained  fresh  way  enough  to  steer  dear  of 
them.  The  best  anchorage  is  in  7  or  8  fathoms,  with  the  fort  bearing  N.W.  by 
N.  (N.W.)  about  three-quarters  of  a  mile,  the  body  of  Quail's  island  west,  and 
the  point  of  the  bay,  opposite  Quail's  island,  E.  by  S.,  the  ground  being  coarse 
sand  and  gravel,  but  not  holding  well,  consequently  requiring  a  good  scope  of 
cable  to  bring  the  ship  up :  a  hedge  anchor  should  be  let  go  to  the  west,  in  order 
to  steady  the  ship,  keeping  the  bower  anchor  clear  when  the  wind  is  light  from 
the  west. 

It  has  been  observed,  that  *'  Quail  island,  though  centrically  situated,  is  too 
near  the  main  land  to  assist  any  one  in  finding  the  anchorage.  Do  not  approach 
on  any  point  nearer  than  half  a  mile,  as  the  vicinity  is  rocky,  and  some  rocks  do 
not  appear  above  the  surface." 

The  island  of  San  Jago,  when  bearing  W.N.W.  ^  W.,  8  leagues,  appears  very 
high.  Mount  San  Antonio,  rising  out  of  its  centre,  is  of  a  conical  form,  and 
terminates  in  a  peak,  which  peak,  bearing  N.N.W.,  leads  to  Porto  Praya 
road ;  and  as  you  advance  westward,  you  will  see  the  east  end,  which,  as  already 
observed,  is  very  low.  As  a  further  guide,  you  will  see  an  opening  several  miles 
north-eastward  of  the  harbour,  on  Signal-post  hill,  which  gradually  slopes  west- 
ward :  also  Bed  hiU,  which  is  on  the  port  side  of  the  bay,  N.  by  W.  The  town 
is  situated  on  an  eminence,  rather  high,  and  perfectly  white,  the  houses  being 
visible  from  S.byE.  to  S.W.  by  W.  The  total  population  of  the  island  is  40,852. 

It  seldom  rains  here,  but  a  dry  haze  is  very  prevalent.  In  December  and 
January,  the  wind  hangs  sometimes  far  to  eastward,  veering  at  times  to  the 
northward.  In  settled  weather  there  are  often  regular  land  and  sea  breezes  in 
the  bay  ;  the  sea  breeze  setting  in  near  noon,  and  ending  at  4  or  5  o'clock  in  the 
afternoon ;  the  N.E.  wind  begins  towards  evening,  and  continues  during  the  night. 
See  also  page  64. 

Ships  bound  from  Porto  Praya  to  Bonavista,  should  endeavour  to  sail  in  the 
evening,  as  the  current  at  that  time  is  favourable.  They  should  not  stand  too 
far  over  towards  the  African  coast,  nor  work  between  Mayo  and  San  Jago,  and 
they  will  then  get  to  the  eastward  very  rapidly. 

roQO,  or  ruBCK). — This  island  lies  12  leagues  westward  of  San  Jago,  and 
appears  like  an  immense  mountain  rising  from  the  sea  to  a  peak  upwards  of  7000 
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feet  high.  This  mountain  is  volcanic,  and  its  ernptions  occanonally  have 
sufficient  Tiolence  to  cause  the  inhabitants  of  the  ishund  to  retreat  to  the 
neighbouring  i^nds  for  safety.  The  form  oi  the  island  is  nearly  circular,  and 
its  extent  is  about  14  miles.  The  coasts  are  high  and  steep,  and  there  is  deep 
water  a  short  distance  from  their  base. 

About  4  miles  from  the  north  end  of  the  island  there  is  said  to  be  a  sunken 
rock,  hot  its  existence  is  very  questionable.  The  whole  of  the  eastern  coast  is 
foul  to  about  H  miles  off ;  but  the  west  side  of  the  island,  on  which  the  town  is 
situated  is  clear.  This  little  town  is  named  Luz,  and  off  it,  about  half  a  mile,  is 
the  anchorage  in  25  fathoms ;  but  the  ground  is  foul,  which  added  to  its  exposure 
and  the  indifferent  landing,  renders  the  place  very  unsuitable  for  riding  in.  The 
island  contains  14,841  inhabitants. 

At  Luz,  com,  fruit,  and  cattle  may  occasionally  be  purchased,  but  water  is 
scarce,  there  being  no  running  stream.  The  Tolcano  may  be  sometimes  seen  at 
the  distance  of  84  leagues. 


— This  is  nearly  an  oral-shaped  island,  lying  8  miles  W.S.W.  of  Fogo- 
In  comparison  with  the  great  height  of  the  latter  it  appears  low,  although  its 
land  is  high,  and  its  mountains  rise  like  pyramids,  towering  one  oyer  the  other. 
In  this  i^nd  there  are  several  bays  and  harbours,  the  best  c^  which,  named  Fuma, 
lies  at  the  N.E.  end  of  the  island,  and  will  accomodate  small  vessels,  affording 
them  protection  from  all  winds  but  the  S.W.  Along  the  whole  coast  there  is 
generally  a  heavy  surf,  and  the  landing  is  bad.  The  island  produces  good  water, 
and  an  abundant  supply  of  live  stock,  com,  and  fruit ;  although  there  is  but  little 
wood.  There  is  also  an  abundance  of  salt,  and  more  saltpetre  is  procured  here 
than  from  any  of  this  group  of  islands.     The  population  is  6557. 

At  about  5i  miles  northward  of  Brava  are  two  rocky  islets,  named  Rombo  or 
Romes  islands^  which  are  nearly  connected  together  by  a  reef;  but  the  passage 
between  them  and  Brava  is  clear.  The  westernmost  island  is  high,  and  has  a 
peak  on  it. 

BAIT  moozJLS. — This  island  is  about  8^  leagues  in  extent,  lying  in  an  east 
and  west  direction,  and  is  of  very  irregular  breadth.  Its  eastem  point  is  distant 
19  leagues  from  the  south-west  extremity  of  Sal,  and  appears  like  a  sail,  being  a 
platform  point  with  a  high  pyramidal  rock  near  it.  It  contains  6872  inhabitants. 
At  about  4^  miles  from  the  east  point  of  the  island  is  Freshwater  bay,  on  the 
s^uthem  coast,  where  there  is  anchorage  in  7  fathoms  at  half  a  mile  from  the 
shore.  There  is  good  landing  for  the  boats,  with  plenty  of  good  water  in  fine 
weather,  and  at  neap  tides  ;  for  as  the  tides  rise  here  5  or  6  feet,  on  the  new  and 
full  moon,  the  pond  is  then  overflowed.  At  this  time  you  are  subject  to  heavy 
squalls ;  and,  notwithstanding  the  wind  blows  off  shore,  the  sea  is  very  high  dose 
to  the  beach.  St.  Georgia  Bay,  which  is  12  miles  westward  of  the  latter,  is 
known  by  its  conic  or  sugar-loaf  mountain,  to  the  left  of  which  there  is  another 
mount,     with    a    flag-staff  on  the  summit.     Anchor    on  the  north  side,  in 
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6  or  7  fiiUioms,  close  to  the  shore^  by  which  a  rocky  ledge,  which  stretches  from 
the  east  point,  will  be  avoided :  the  best  situation  will  be  the  sugar-loaf  hill 
bearing  N.E.  by  E.,  the  flag-staff  N.W.  by  N.,  and  the  cove,  or  landing-place 
distant  a  quarter  of  a  ndle  N.W. 

Terrafal  Bay  lies  on  the  south-west  side  of  San  Nicolas,  and  has  regular 
soundings  within  it,  from  14  to  5  and  4  fietthoms,  near  the  shore,  sandy  bottom  : 
the  custom-house  stands  on  the  south-east  comer  of  the  bay.  Anchor  in  15  to  10 
&thoms,  bringing  the  islands  of  Baza  and  Branco  in  one,  bearing  W.N.W.  }  N., 
and  the  landing-place  distant  a  quarter  of  a  mile  E.  ^  N.  From  Terra&l  bay 
to  the  west  point  of  San  Nicolas,  there  are  soundings  of  from  40  to  20  fJEithoms, 
at  a  short  distance  from  the  land :  a  vessel  may  anchor  in  80  &thom8,  at  a  mile 
S.  by  W.  from  the  west  point,  when  it  blows  from  the  N.E.,  but  that  is  the  only 
quarter  it  is  sheltered  from.  By  digging  a  well  almost  anywhere  on  the  low 
land,  you  may  water  here,  unless  the  rainy  season  has  fidled  ;  but  there  is  always 
water  in  the  valley,  about  half  a  mile  from  the  sea,  whence  the  natives  will  bring 
it  down  on  asses  for  a  trifle.  From  this  road  you  may  see,  in  clear  weather,  all 
the  leeward  islands ;  but  if  it  be  in  the  least  hazy,  the  isle  Baza  is  not  discernible. 


.  is  distant  %\  mUes  westward  of  San  Nicolas.  It  is  of  a  square  form, 
about  2  miles  in  length,  and  li  miles  broad,  and  is  of  a  rugged  mountainous 
nature,  and  uninhabited.  The  landing-place  is  under  the  N.W.  point,  facing  the 
west.  Between  it  and  Branco,  at  about  one-third  from  Baza,  is  a  coral  reef, 
extending  S.S.W.  and  N.N.E.,  and  having  on  its  shallow  part  6  fathoms  of  water, 
but  deepening  gradually  on  the  west  to  15,  and  on  the  ^aet  to  18  and  20  fathoms. 
The  sea  continually  breaks  over  the  reef^  owing  to  a  strong  tide  or  current  setting 
through  between  the  isles. 


is  a  long  narrow  inland,  about  2^  miles  in  length,  of  a  similar 
description  to  that  of  Baza,  from  which  it  is  divided  by  a  channel  of  18  to  6 
£Eithoms,  about  8  miles  wide.  There  is  no  safe  landing  at  Branco,  as  its  shores 
are  aU  rocky,  more  particularly  towards  the  SJBl.  end,  from  which  stretches  a 
8andy  spit. 

ftAMTA  X.VOBA* — About  4  miles  northward  of  Branco  lies  Santa  Lucea; 
between  is  a  bank  of  soundings,  forming,  towards  the  latter,  a  regular  flat  of 
10  to  12  fathoms.  The  south  coast  trends  nearly  east  and  west,  4  miles,  and  in 
the  middle  of  it  is  a  good  landing-place.  A  steep  bank,  half  a  mile  broad, 
stretches  from  it,  having  on  its  edge  2  to  4  fathoms.  In  the  bay  formed  by  the 
S.W.  coast,  small  vessels  may  anchor,  being  sheltered  from  all  points  but  the 
South  and  S.E.  The  beach  is  sandy ;  the  anchorage  small  pebbles  and  sand. 
In  the  middle  of  the  bay  is  an  islet  named  Leon,  with  the  ruins  of  a  village  on  it« 
The  N.W.  part  of  Santa  Lucea  rises  into  high  mountains. 


-This  island  is  separated  from  Santa  Lucea  by  a  channel 
5  miles  wide«    Vessels  from  Europe  generally  steer  to  make  San  Antonio,  the 
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most  northerlyand  westerly  of  theislands,bnt  owing  to  the  freqnent  foggy  and  oloiidy 
weathiBr — ^notwithstanding  the  great  altitude  of  the  island — ^it  may  not  be  niade 
oat  until  the  breakers  on  the  coast  are  seen  at  the  distance  of  6  or  7  miles. 
Haying  however  observed  the  Sngar-loaf  mountain  (7086  feet)  which  is  often 
visible  above  the'  clouds,  the  position  of  San  Vincent  is  at  once  known,  but  it 
cannot  be  seen  in  fog  and  haze  more  than  4  or  5  miles.  The  N.E.  Trade, 
generally  prevalent  here,  frequently  blows  with  great  strength,  and  produces  a 
high  rolling  sea,  which  as  the  usual  current  also  runs  towards  the  land,  requires 
considerable  caution  in  approaching  the  island,  as  vessels  have  been  wrecked  on 
the  coast. 

Porto  Grande,  on  the  N.W.  side  of  the  island  is  considered  one  of  the  largest 
and  best  bays  among  the  Cape  Verdes ;  the  anchorage  is  safe  and  good,  and 
tolerably  well  sheltered  both  from  wind  and  sea.  The  wind  generally  blows  frora 
the  N.E.  over  a  part  of  the  land,  and  seaward  it  is  partially  protected  by  San 
Antonio,  which  is  distant  about  8  miles.  The  church  and  custom-house  stand  at 
the  bottom  of  the  bay  on  the  east,  and  a  signal*  post  is  erected  on  a  hill  a  short 
distance  from  the  anchorage.  Without  the  entrance  of  the  bay,  at  about  two- 
thirds  of  a  mile  from  its  north-west  point,  is  Bird  island,  which  is  very  steep,  and 
appears  at  a  distance  like  a  sugar-loaf ;  this  may  be  passed  on  either  side,  and 
hence  you  will  find  regular  soundings  towards  the  shore.  The  ground  is  good  in 
most  parts  of  the  bay,  and  you  may  anchor  anywhere  in  7  to  6  fathoms  sandy  bottom. 

Porto  Grande  is  now  a  coaling  station,  and  therefore  frequently  visited  by 
steamers  on  the  outward  voyage ;  we  believe  that  the  coal  hulks  are  moored 
fruiher  in  the  bay  than  was  the  case  when  first  established. 

Caution, —  H.M.S.  Orontes  on  getting  under  way,  October  12th,  1865,  at 
Porto  Grande,  grounded  in  21  feet  water  to  the  eastward  of  the  buoy,  where  the 
chart  showed  4^  &thoms  ;  vessels  of  large  draught  are  therefore  recommended  to 
anchor  outside  or  westward  of  the  buoy. 

San  Vincent  stretches  12  miles  east  and  west,  and  is  about  7  miles  in  its 
bsoadest  part.  The  N.E.  coast  forms  two  bays,  separated  by  a  low  peninsula ; 
but  as  it  is  hereabouts  altogether  dangerous,  it  needs  no  further  description.  On 
the  S.W.  side  of  the  island  is  the  bay  of  San  Pedro,  having  a  fine  sandy  beach, 
where  vessels  may  anchor  in  10  fathoms,  near  the  middle  of  the  bay,  or  rather 
more  westward.  The  anchorage  is  good  in  the  dry  season,  and  the  inhabitants 
say  there  is  plenty  of  wood  and  water.  On  the  eastern  side  of  the  island  is 
another  anchorage,  the  Praya  de  Gatta,  with  a  sandy  beach,  near  which  vessels 
may  anchor  in  6  fathoms  ;  the  bottom  is  clear,  but  a  sea  sets  directly  in  when  the 
wind  is  either  N.E.  or  S.E.,  the  island  of  Santa  Lucea  sheltering  between  these 
points.  This  bay  and  coast  are  without  wood  and  water.  The  total  population 
of  the  island  is  1141. 

BAV  AHTONZO. — This  island  is  divided  from  the  former  by  a  safe  channel, 
8  miles  wide.   San  Antonio  is  remarkably  high,  particularly  towards  the  north-west 
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wliere  there  are  two  high  monntaind,  the  highest  of  which  is  named  the  Sugar-loaf, 
and  is  generally  capped  with  clouds.  The  town  and  hay  of  Santa  Cruz  are 
situated  on  the  south-east  side,  hut  the  anchorage  is  had,  with  a  spit  on  the  side. 
Terrafal  hay«  towards  the  south-west  side,  is  well  supplied  with  good  water,  and 
other  necessaries  may  here  he  purchased.    The  island  contains  14,648  inhabitants. 

San  Antonio  may  he  descried,  in  clear  weather,  18  leagues  off,  and  appears 
high,  bleak,  rocky,  and  barren,  which,  in  fact,  it  really  is,  even  when  you 
approach  near  it.  The  south-west  point  is  pretty  well  covered  with  brushwood, 
but  there  is  little  appearance  of  verdure  or  cultivation. 

WiHDS. — ^A  description  of  the  winds  and  climate  will  be  found  on  p.  64. 

The  Currents  in  the  neighbourhood  are,  for  the  most  part,  strong  to  the  S.E. ; 
vessels,  therefore,  bound  from  the  north,  ought  to  make  allowances  accordingly, 
making  the  island  of  Sal  first,  whence  they  may,  with  facility  and  greater 
security,  direct  their  course  to  any  of  the  others.  The  current,  however,  has 
occasionally  been  found  to  run  N.E.,  in  which  case  serious  errors  will  often  occur, 
and  which,  perhaps,  experience  only  can  guard  against.  The  rate  of  the  current 
is  generally  about  three-quarters  of  a  knot.     See  also  p.  197. 

TiDBs. — It  is  high  water  on  the  full  and  change  of  the  moon,  among  the  Cape 
Verde  islands,  as  follows  : — ^English  Road,  Bonavista,  at  7ih. — tides  rise  5  feet ; 
Mordeira  bay,  Sal,  at  7J  h. — rise  6  feet ;  Porto  Praya,  at  6  h. — ^vertical  rise 
about  5  feet ;  San  Nicolas,  at  7h.,  and  the  tide  rises  6  feet. 


ST.   PAUL'S  ROCKS. 

0t.  Pavu  Books  (or  Fonodo  do  St.  Fodxo)  is  the  name  given  ^  five  pinnacles  of 
sharp  naked  rocks  of  a  remarkable  shape,  in  Lat.  0**  55'  80"  N.,  Long.  29°  22'  W. ; 
they  are  very  frequently  sighted  by  outward  and  homeward-bound  Indian 
and  Australian  traders,  and  being  under  70  feet  high  appear  extremely  small  from 
the  distance  of  8  miles.  They  were  visited  by  Captain  Fitzroy  in  the  Beagle^ 
who  says, — ^thatthe^  number  of  birds  which  covered  the  rocks  was  astonishing, 
and  they  suffered  themselves  to  be  kicked  about  and  killed  with  sticks ;  at  the 
same  time,  those  on  the  wing  even  darkened  the  sky.  While  one  party  were 
scrambling  over  the  rock,  a  determined  stiuggle  was  going  on  in  the  water  between 
the  boats*  crews  and  shai*ks.  Numbers  of  fine  fish,  like  the  groupars  (or  garopas) 
of  the  Bermuda  islands,  bit  eagerly  at  baited  hooks  put  overboard  by  the  men  ; 
but  as  soon  as  the  fish  was  caught,  a  rush  of  voracious  sharks  was  made  at  him 
and  notwithstanding  blows  with  oars  and  boat-hooks,  the  ravenous  monsters  could 
not  be  deterred  from  seizing  and  taking  away  more  than  half  the  fish  that  were 
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hooked.  From  the  highest  point  of  the  rocks,  which  is  64  feet  ahove  the  sea, 
no  discoloured  water,  nor  any  hreaking  of  the  sea  could  he  discerned,  apart  from 
the  place  itself;  and  from  the  soundings  taken  in  the  boats,  as  well  as  on  board 
the  ship,  I  conclude  that  it  is  unconnected  with  any  shoal,  being  merely  the  summit 
of  a  steep-sided  mountain  rising  from  the  bottom  of  the  ocean.  A  slight  current 
was  setting  to  the  westward,  not  amounting  to  a  mile  an  hour. 

St.  Paul  Bocks  were  also  examined  in  1889  by  Snt  J.  G.  Boss  when  on  his 
Yoyage  to  the  Antarctic  Begions ;  he  describes  them  as  a  group  of  rocks  scarcely 
exceeding  half  a  mile  in  circumference,  and  states  that  they  are  of  Tolcanic  origin. 
At  low  water,  the  surfsice  of  the  rocks  present  a  band  of  pale  red — the  work  of  the 
coral  insects ;  there  is  no  vegetation,  but  a  solitary  species  of  conferva ;  birds  are 
innumerable,  chie^j  pelecanus  siUa  and  sterna  stolida;  there  is  also  a  Teiy  fierce 
and  active  crab,  which  is  a  very  destructiye  enemy  to  the.  eggs  of  the  birds. 
Sharks  abound  on  every  side ;  half  a  mile  from  the  rocks  the  water  is  compara- 
tively shallow ;  at  two-thirds  of  a  mile  distance  soundings  may  be  had  on  a 
rocky  bottom  with  800  fathoms  of  line,  but  at  1^  miles  from  the  rocks  there  is  no 
bottom  with  600  fiftthoms,  so  that  the  ascent  of  the  submarine  mountain  of 
which  these  peaks  form  the  summit,  must  be  very  steep. 


THE      AZORES- 

Ti&«  AsoMs  (the  Bracix  islands  of  Picigano*s  map  of  the  world,  1867)  were 
probably  discovered  by  the  Northmen  long  before  Colombus  navigated  the 
Atlantic.  They  are  situated  between  the  parallels  of  89''  45'  and  Q^"  67'  N., 
and  between  the  meridians  of  81°  10'  and  24°  66'  W. ;  and  consist  of  nine  islands, 
in  three  distinet  groups,  lying  in  W.N.W.  and  E.S.E.  directions,  extending 
about  880  miles.  The  north-western  group  contains  the  small  islands  of  Corvo 
and  Flores,  distant  about  114  miles  from  the  central  group,  which  includes 
Terceira,  San  Jorge,  Pico  Fayal,  and  Graciosa.  The  third  group,  69  miles 
S.E.  of  the  second,  is  composed  of  the  two  islands  of  San  Miguel  and  Santa 
Maria,  and  the  Formigas  rocks.  The  general  character  of  the  islands  is 
mountainous,  of  a  conical  form,  and  great  bulk  :  the  most  remarkable  among  them 
is  the  Peak  of  Pico,  whose  small  sugar-loaf  on  its  summit  is  so  very  regular  as  to 
appear  the  work  of  art.  In  clear  weather  this  island  can  be  seen  from  a  distance 
of  more  than  20  leagues. 

In  the  official  statistics  of  the  kingdom  of  Portugal,  the  Azores  or  Azores 
constitute  three  districts,  viz.  Angra,  Horta  and  Ponta  Delgada,  containing 
together  an  area  of  1147  square  miles,  and  a  population  of  249,941  souls. 

On    approaching  the  islands  the    aspect  is  unpromising,  from  the  barren 
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appearance  of  the  moantains,  and  the  Bteep  rocky  coasts,  which  nearly  every- 
where present  high  and  craggy  cliffs ;  hut  a  nearer  view  exhibits  a  most  Inxoriant 
landscape  of  vineyards  and  corn-fields,  interspersed  with  orange  and  lemon 
orchards,  and  open  pastures  bounded  by  woods.  San  Miguel  or  St.  Michael  is 
the  largest  island,  and  the  residence  of  the  bishop  ;  but  Angra,  in  Terceira,  is 
considered  the  capital  of  the  group,  and  the  seat  of  the  civil  government. 
Among  all  the  Azores  there  is  not  one  good  port  for  vessels  of  burthem,  all  the 
anchorages  being  in  open  bays  or  roads,  from  which  ships  are  often  obliged  to  put 
to  sea  at  a  very  short  notice.  The  channels  among  the  islands  are  clear  and  deep, 
but  strong  currents  set  through  them,  and  the  Florida  or  Gulf  stream  is  at  times 
sensibly  felt  here.  From  the  nature  of  the  land,  vessels  are  subject  to  sudden 
calms,  squalls,  and  eddy  winds,  by  approaching  too  close  to  the  shore. 

The  trade  of  the  Azores  was  formerly  a  monopoly  of  Portugal,  but  it  is  now 
open  to  all  countries ;  the  imports  are  woollens,  hardware,  boards,  staves,  pitch, 
tar,  iron,  &c.,  in  return  for  which  wine  and  fruits  are  the  chief  payments. 

The  climate  is  mild  and  pure.  The  winter,  though  attended  with  heavy 
storms,  is  not  severe,  nor  are  the  heats  of  summer  oppressive,  surrounded  as 
these  islands  are  by  such  expanse  of  ocean.  The  Portuguese  settlers  naturally 
introduced  their  own  religion,  manners,  and  customs,  which  their  almost 
undisturbed  possession,  and  a  similarity  of  climate  to  that  of  their  own  country 
have  contributed  to  maintain.  Regularly  built  towns,  handsome  churches,  large 
convents  and  monasteries,  and  the  prevalence  of  whitewashing  their  buildings, 
are  the  same  features  as  are  found  in  Portugal. 

In  June  1867  the  islands  of  Terceira  and  Graciosa  experienced  a  series  of 
earthquake  shocks,  one  result  of  which  was  considerable  disturbance  of  the  sea 
bottom  nine  miles  N. W.  of  Serreta  point  (Terceira  island) ;  it  was  said  an  islet, 
2i  miles  long  in  an  east  and  west  direction,  had  been  raised  in  Lat.  QS**  52'  N. 
Long.  27°  88'  W. ;  but  an  official  notice  issued  by  the  Portugese  government  in 
July  stated  that  this  had  wholly  disappeared,  and  there  was  no  bottom  on  the 
spot  with  180  &thoms  of  line. 


as,  the  most  westerly  of  the  Azores,  lies  between  the  parallels  of 
89^  22i'  and  89°  81*'  N.,  and  the  meridians  of  81°  8*'  and  81°  16^'  W. :  it  is 
about  9}  miles  long  from  north  to  south,  and  6}  miles  broad  from  east  to  west. 
It  contains  two  towns — Santa  Cruz  (the  capital)  on  the  east,  and  Lages  to  the 
S.E. ;  and  four  villages.     The  total  population  of  the  island  is  about  5500. 

It  is  high  and  mountainous — especiaUy  in  the  central  and  southern  parts, 
where  there  are  several  lofty  peaks.  The  centre  of  the  island  is  an  elevated 
plateau,  out  of  which,  and  within  an  area  of  6  square  miles,  rise  Morro  Grande 
(8087  feet)  on  the  north — Oaboco  (2466  feet)  on  the  south — ^Lomba  da  Yaca 
(2156  feet)  on  the  S.E. — ^and  a  peak  to  the  northward  of  the  last  named 
(2110) — these  are  flanked  by  others  of  less  height.  Pico  Casino  (1682  feet  high) 
on  the  east  of  the  island  is  a  little  southward  of  the  parallel  of  Santa  Cruz ;  and 
opposite  to  a  frequented  watering  place  N.W.  of  the  same  town  are  the  Pico  da 
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Se  (2866  feet)— and  the  Pico  Francisco,  (1484  feet  high)— the  ridge,  of  which 
these  two  peaks  form  the  most  elevated  points,  is  flanked  hy  deep  and  narrow 
ravines,  and  bounded  in  the  interior  by  a  steep  escarpment,  the  whole  presenting 
a  very  peculiar  and  marked  aspect  from  seaward.  Bold  escarpments  are  common 
along  the  coast,  which  are  either  repeated  in  the  interior,  or  they  are  backed  by 
lofty  cones — the  evidence  of  pre-historic  volcanic  activity. 

The  island  is  sufficiently  watered,  and  in  the  interior  there  are  several  small 
lakes ;  from  two  of  which,  on  the  central  plateau,  small  streams  descend,  by  the 
western  slope,  to  the  low  sandy  beach  f  of  a  mile  north  of  point  Bredos. 

The  land  is  well  cultivated,  producing  wheat,  yams,  fruit,  and  vegetables  in 
abundance ;  cattle,  sheep  and  pigs  are  also  bred ;  and  a  moss  called  Orchil^  used 
as  a  dye,  may  be  obtained  here.  There  is  little  trade,  and  the  superfluous  pro- 
duce is  generally  exported  to  the  neighbouring  islands — occasionally  to  Portugal. 

Point  AlhemaSf  on  the  north-west  of  Flores,  is  270  feet  high  and  of  a  red 
colour :  it  is  fronted  by  a  group  of  islets,  and  the  coast  thence  to  Point  Delgada, 
E.  by  S.  i  S.  distant  1|  miles  is  steep  and  rocky.  Point  Delgada^  the  most 
northerly  point  of  the  island,  is  moderately  high,  level  on  the  summit  and  slightly 
projecting ;  there  is  a  cluster  of  rocks  and  islets  at  its  base,  some  of  which  stretch 
out  in  a  north-easterly  direction  upwards  of  a  third  of  a  mile,  having  clear  water 
around. 

S.  \  E.  2i  miles  from  Point  Delgada  is  Point  Ruiva,  in  the  vicinity  (^  which 
is  a  remarkably  shaped  islet,  variously  known  as  the  Sugar-Loaf,  or  Bottle  rock, 
100  feet  high.  The  coast  between  these  two  points  forms  an  open  bay  in  which 
there  is  anchorage  in  25  fJEithoms,  sandy  bottom,  and  shelter  from  all  winds 
between  W.S.W.  and  S.E.  round  by  south.  At  the  north  end  of  the  bay  is  the 
viUage  of  Delgada.  Nearly  midway  between  the  points  is  an  islet,  885  feet  high, 
to  the  south-east  of  which  is  a  sunken  rock  on  which  the  water  generally  breaks. 
Vessels  compelled  by  the  wind  to  leave  the  eastern  side  of  the  island  occasionally 
take  shelter  in  this  bay ;  it  is  also  a  resort  for  water. 

From  Point  Buiva  to  Santa  Cruz  the  coast  trends  irregularly  to  the  southward; 
it  is  very  precipitous  and  rocky,  but  there  is  anchorage  in  85  or  86  fathoms, 
bottom  sandy,  S.E.  of  the  islet  of  Alvaro  Rodriguez. 

Approaching  Santa  Cruz  point  (and  town  of  the  same  name),  the  coast  becomes 
less  elevated,  but  the  rocks  and  islets  are  very  numerous,  and  in  front  of  the  town 
they  extend  seawards,  nearly  two  cables'  lengths,  with  foul  ground  for  nearly  half 
a  mile.  On  this  account,  together  with  the  exposed  position  of  the  point,  the 
most  frequented  anchorage  for  Santa  Cruz  is  southward  of  the  town — between  it 
and'  Point  Cabeira,  distant  If  miles.  The  coast  here  forms  a  bay  into  which 
flows  a  small  stream  and  there  is  also  a  good  beach.  The  best  anchorage  about 
the  island  is  in  this  bay  in  85  or  40  fathoms,  sandy  bottom, — and  it  is  sheltered 
from  all  points  between  N.N.E.  to  S.W.,  round  by  west. 

Santa  Cbuz,  the*  chief  town  of  the  island,  is  built  on  a  rocky  plateau  of  small 
extent,  behind  which  rises  Monte  de  Cruz  (740  feet).     The  fort  or  castle  is  in 
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Lat.  89*'  27'  N.,  Long.  81**  8^'  W.  The  population  of  the  town  and  surround- 
ing Tillages  is  2588. 

Supplies  such  as  bullocks,  pigs,  sheep,  fowls,  onions,  potatoes,  flour  &c., 
as  well  as  water,  can  be  procured  at  Santa  Cruz,  and  at  very  moderate 
rates.  Capt.  Henby  Toynbeb,  who  obtained  provisions  here,  says ; —  **  some 
will  probably  think  that  Santa  Cruz  can  only  be  visited  during  a  westerly 
wind  when  it  is  on  the  lee  side  of  the  island :  still,  in  a  moderate  east  wind  it 
would  be  quite  as  available  and  the  ship  easily  managed,  for  she  would  not  be  so 
much  affected  by  eddy  winds  from  the  land,  but  might  be  turned  to  windwardi 
keeping  within  a  mile  or  two  of  the  landing-place." 

Point  Cabeira  is  low  and  rocky,  rising  with  a  gentle  acclivity  to  the  distance 
of  a  mile.  S.W.  i  W.  1^  miles  from.  Point  Cabeira  is  Lomba  point,  which  is 
high,  bold,  and  remarkable  by  the  church  of  Boa  Vista :  the  coast,  between  the 
two  points,  forms  a  bay,  with  a  sandy  beach, — there  is  a  small  river  at  its 
northern  end.  There  is  anchorage  in  25  fathoms,  sandy  bottom,  but  being  more 
open  to  the  south  it  is  not  so  good  as  that  previously  described.  From  Lomba 
point  to  Capitao  point  the  distance  is  1^-  miles,  and  Lagens,  the  S.E.  point  of 
the  island,  is  f  of  a  mile  beyond  the  latter.  The  coast  for  the  entire  length  is 
bold  and  rocky.  Off  point  Lagens  for  a  distance  of  H  cables  on  a  bearing  south 
of  S.S.E.  runs  a  ridge  of  rocks, — some  only  awash.  The  small  town  of  Lagens 
is  west  of  the  point,  and  being  built  on  a  steep  acclivity,  the  large  church  serves 
as  a  useful  sea-mark  for  the  coast.  The  bay  between  points  Capitao  and  Lagens 
affords  shelter  from  all  winds  between  North  and  S.W.  by  W.,  round  by  west, 
and  a  vessel  may  anchor  in  25  fathoms,  sandy  ground.  Lagens  and  the  surround- 
ing villages  contain  2068  inhabitants. 

Escolar  Bock, — Less  than  a  mile  off  the  south  coast  of  Flores  lies  a  sunken 
rock,  called  the  Escolar,  in  about  Lat.  89^  21i'  N.,  Long.  81°  12^'  W.;  and 
from  it  Lagens  church  bears  E.N.E.  1^  miles, — Lopez  Yas  point  N.  }  E.,  1  mile, 
nearly, — and  Ilheos  point  N.W.  i  N.,  2f  miles  :  it  is  large  and  flat  on  the  sur- 
&ce.  It  carries  on  it  4^^  fJEithoms,  is  steep,  and  has  deep  water  all  around,  with 
a  good  channel  between  it  and  the  shore. 


Flores  Island  from  the  Escolar  Bock. 
From  point  Lagens  to  that  of  Ilheos  the  coast  has  a  general  W.N.W.  direc- 
tion,— ^bold  and  frequently  abrupt.  Lopez  Vas,  the  most  southerly  point  in  the 
island,  is  low  near  shore,  but  at  a  short  distance  inland  rises  very  rapidly.  Rooha 
Alta  point,  li  miles  more  westerly,  is  lofty  and  rugged,  having  a  peak  2108  feet 
high,  within  f  of  a  mile  of  the  shore.     Between  Rocha  Alta  and  point  Ilheos  (the 
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S.W.  extremity  of  the  island)  there  is  an  extensive  ridge  of  rocks,  frequently 
steep,  and  in  some  parts  extending  ^  of  a  mile  off  shore.  Poiiit  lUieos  is  low 
and  rocky  with  several  islets  at  its  base :  there  is  a  hot  mineral  spring  here. 
With  the  point  bearing  S.E.  \  E.,  1  mile  distant,  there  is  anchorage  in  front  of 
a  small  bay,  in  25  or  26  fathoms,  sandy  bottom.     A  small  stream  flows  into  the  bay. 

Laranjeira  Bock, — This  rock,  ^  of  a  mile  in  diameter,  has  11  fJEithoms  on  it, 
and  might  be  dangerous  in  very  heavy  weather.  It  is  in  Lat.  89°  21'  10"  N., 
Long.  81°  16'  10"  W.,  very  nearly ;  and  from  it  point  Ilheos  bears  N.E.  J  N., 
li  miles,  and  Bocha  Alta  E.N.E.  There  is  a  clear  and  safe  channel  of  1  mile 
between  this  rock  and  those  projecting  from  the  coast. 

From  point  Ilheos,  passing  a  coast-line  wholly  rocky  and  the  Peak  of  Joao 
Martin  1082  feet  high,  point  Cantarinhas  bears  N.  ^  W.,  distant  1^  miles, 
opposite  to  which  is  an  islet  of  the  same  name.  Northward  of  the  point  is  a  bay 
into  which  two  rivers  discharge  their  waters.  There  is  also  an  anchorage  in 
25  fathoms,  sandy  bottom.  Farther  along  the  coast  there  are  a  few  snnken 
rocks,  generally  within  ^  of  a  mile  of  the  shore. 

The  next  point,  1}  miles  distant,  is  that  of  Bredos,  which  is  high  sloping  land 
of  a  whitish  appearance,  near  to  which  are  several  islets, — one  remarkable  for 
its  columnar  form.  The  village  of  F^jem  Grande  is  }  of  a  mile  from  the  point — 
and  northward  of  the  village  is  a  river.  Point  Baxio,  or  Shoal  point,  is  If  miles 
N.  by  E.  f  E.  from  point  Bredos,  and  in  the  bay  between  there  is  anchorage  a 
mile  from  shore,  in  80  &thoms,  sand — ^with  shelter  towards  the  N.N.E.,  East, 
and  S.E. ;  with  a  less  depth  the  bottom  is  rocky.  Baxio  point  is  rocky,  having 
close  to  it  the  village  of  Figemzinha,  and  noay  be  known  by  the  church  of  San 
Pedro  on  its  snmmit. 

Point  Fanaes  lies  2^  miles  in  a  N.E.  \  N.  direction  from  point  Baxio,  having 
the  appearance  of  a  mountain  of  a  black  colour.  The  bay  between  is  that  of 
San  Pedro,  which  has  anchorage  in  24  to  80  &thoms,  sandy  ground,  and  where 
abundance  of  fresh  water  may  easily  be  procured  from  a  cascade  which  fidls  from 
the  mountains.  About  N.W.  }  W.,  westerly,  from  point  Fanaes  is  Monohiqne 
islet,  110  feet  high,  and  separated  from  the  shore  by  a  deep  channel;  near  the 
shore  there  is  a  rock  named  Baxio  Baza. 

The  following  remarks  on  the  Bay  of  Fanaes  are  by  Mr.  E.  May,  of  H.M.S. 
Skylark: — *<At  daylight  we  bore  up  for  the  bay  of  Fanaes,  and  at  6h.  80m., 
shortened  sail  and  sent  a  boat  for  water.  Found  a  great  surf  (m  the  beaeh, 
which  consists  of  large  stones,  none  smaller  than  a  man's  head.  These  stones 
extend  from  the  beach  two  or  three  boats*  lengths,  making  it  dangerous  for  boats 
to  land. 

The  best  landing-place  is  a  passage  between  a  point  of  rocks  that  lies  to  the 
south  of  the  beach ;  thence  you  may  procure  water  from  a  fountain,  about  half  a 
mile  from  the  beach,  employing  small  casks,  and  at  the  rate  of  8  to  5  tons  per  day, 
by  employing  natives,  if  the  weather  is  fine,  and  the  wind  between  S.S.E.  and 
N.E.    With  any  other  wind,  particularly  if  blowing  hard,  there  would  be  too 
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mncli  snrf,  and  the  passage  too  narrow  in  sach  weather  to  enter.  This  place 
may  be  known  by  a  yery  high  and  steep  mountain,  a  little  to  the  left  of  the  land- 
ing-place, from  whence  the  islet  Monchiqne  bears  N.W.,  1^  miles.  Between 
this  island  and  the  shore  there  is  a  clear  passage  for  ships,  bat  they  shonld  borrow 
towards  the  rook,  as  a  reef  projects  about  a  cable's  length  from  them,  although 
there  are  no  hidden  dangers  in  the  passage. 

At  this  place,  by  the  assistance  of  shore  boats,  about  4  tons  of  water  were 
obtained  in  10  hours.  The  place  abounds  in  poultry,  sheep,  pigs,  Tegetables  o 
all  kinds,  and  eggs,  all  very  cheap,  and  were  freely  exchanged  by  the  natiyes  for 
old  clothes.  Those  who  came  off  to  the  ship  were  well  dressed,  clean,  healthy 
people.  The  shore  off  the  island  is  bold,  and  may  be  approached  to  the  distance 
of  a  quarter  of  a  mile.  When  leaving  Fanaes,  I  would  recommend  vessels  to 
run  due  West  for  2  or  8  miles,  to  get  clear  of  the  high  land  northward  of  the 
landing-place,  by  which  they  would  avoid  being  becalmed  under  this  land  when 
the  wind  is  from  N.E.  to  S.E.,  and  would  be  enabled  to  run  clear  of  the  island. 
The  island  of  Corvo  has  also  a  bold  shore  and  can  be  seen  off  deck  55  miles 
distant,  as  was  proved  by  us  the  day  after  leaving  the  island,  both  by  log  and 
observation.*' 

N.E.  f  E.,  nearly  2  miles  from  Fanaes  point  is  that  of  Albemas,  already 
described.  In  the  bay  between  the  two  points  is  a  circular  islet,  called  Maria 
Ghulella,  520  feet  high :  a  ridge  of  rocks  runs  from  the  shore  to  the  islet,  and 
and  there  is  anchorage  to  the  westward  in  80  to  40  &thoms,  sand  and  gravel. 

It  is  high  water,  at  full  and  change,  at  12h.  24m.,  and  the  rise  of  tide  is  8^  feet. 

The  plateau  of  soundings  follows  the  general  contour  of  the  island  except  to 
the  northward,  where  it  is  slightly  more  elongated.  On  the  east  and  south  sides 
the  line  of  100  fietthoms  is  about  1  to  1^  miles  from  the  shore,  making  the  nearest 
approach  off  Santa  Cruz  and  Cabeiro  point;  on  the  S.W.  and  west  it  is  more 
removed,  varying  from  2  to  8  miles;  and  on  the  N.W.,  north,  and  N.E.  coasts 
it  varies  from  the  distance  of  8  to  5  miles.  The  line  of  200  &thoms  is  generally 
about  half  a  mile  beyond  that  of  100  &thoms,  but  it  reaches  a  mile  on  the  north- 
west. Within  a  mile  of  the  shore  the  bottom  is  frequently  rocky,  beyond  that 
distance,  sandy — ^rarely  rock.  The  only  dangers  on  the  plateau  are  the  Escolar 
and  Lara^jdra  rocks — those  on  the  rock-bound  coast  are  either  visible,  or  close 
to  the  shore. 

The  channel  between  the  westerly  and  central  group  of  the  Azores  is  safe  and 
free  from  all  dangers :  its  width  in  the  narrowest  part  between  Flores  and  Fayal 
is  118  miles; — ^between  Gorva  and  Graciosa  it  is  144  miles  wide. 

cosvo^  the  most  northerly  of  the  Azores,is  comprised  between  the  parallels  of 
89°  89'  54"  and  89°  48'  28 "  N.,  and  the  meridians  of  31°  5'  25"  and  81°  8'  20"  W. 
It  is  the  smallest  island  of  the  group,  being  8^  miles  long  from  north  to  south, 
and  2^  miles  broad  from  east  to  west, — and  it  does  not  exceed  9^  miles  in  circuit. 
From  north  to  south  round  by  east,  the  coast  line  approaches  a  semi-circle ; 
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towards  the  west  it  presents  a  salient  angle,  the  extremity  of  which  is  the  most 
westerly  point  of  the  island  (Ponta  d'Oueste);  and  the  prolongation  of  the  two 
sides  to  the  southward  forms  a  hroad  promontory  to  the  S.W. 

Corvo  is  generally  lofty  and  massive,  heing  formed  by  a  single  extinct  volcano — 
at  least,  there  is  no  record  of  its  activity  since  the  discovery  of  the  island  in  the 
14th  century.  The  Caldeira  (or  crater),  situated  in  the  north-west  and  comprising 
a  fourth  part  of  the  entire  area  of  the  island,  is  a  deep  oval  basin  about  7500  feet 
across  from  north  to  south,  5400  from  east  to  west,  and  8^  miles  in  circumference. 
The  most  elevated  part  is  on  its  south-west  side,  where  it  rises  to  the  height  of 
2548  feet.  On  the  north  some  part  of  the  ridge  is  about  2200  feet  high :  the  eastern 
and  western  margins  are  considerably  lower,  in  some  cases  not  exceeding  1484  feet. 

At  the  bottom  of  the  basin  are  two  small  lagoons,  the  surfEuse  of  which  is 
1278  feet  above  the  sea,  ftnd  1275  feet  below  the  highest  peak  on  the  margin  of 
the  Caldeira.  To  the  southward  of  these  lagoons  there  is  space  of  gently  undu- 
lating land,  covered  with  grass,  on  which  cattle  and  sheep  are  pastured.  Tlie 
easiest  access  to  this  crater  is  by  a  path  leading  over  a  gap  in  its  eastern  margin, 
where  the  descent  is  gradual. 

The  summit  of  the  Caldeira  is  frequently  capped  with  clouds,  even  in  summer. 

The  comparatively  low  land  forming  the  S.W.  end  of  the  island  appears  to  be 
due  to  an  eruption  of  lava. 

The  village  of  Corvo  stands  upon  the  eastern  side  of  the  south  point,  on  rising 
ground  dose  to  the  coast,  and  contains  between  160  and  170  houses,  generally 
built  of  stone,  and  thatched ;  though  a  few  are  roofed  with  tiles.  There  are  no 
other  habitations  on  the  island ;  and  these  for  the  most  part  wear  a  dirty  and 
uncomfortable  appearance,  rising  above  each  other  in  rows  on  the  side  of  the  hill, 
and  separated  by  filthy  lanes — ^the  resort  of  pigs  and  poultry. 

At  the  southern  limit  of  the  village  stands  the  parish  church  in  Lat.  89°  40^  9"  N., 
Long.  SV  T  16"  W. ;  it  is  a  small  stone  building  with  a  square  tower  and  short 
spire,  which  being  kept  well  whitewashed,  is  a  good  sea-mark.  About  250  yards 
W.  t  S.  from  the  church  there  is  a  little  rocky  hill  crowned  by  an  antique 
horizontal  grist  mill.  The  church  tower  and  this  mill  are  the  most  conspicuous 
objects  on  the  point. 

The  greatest  portion  of  the  island  is  used  for  pasture.  Grain,  flax,  potatoes, 
and  various  vegetables  are  raised  in  the  fields  and  gardens. 

Fuel  is  scarce — the  scanty  supply  the  island  affords  being  obtained  from  the  trees 
and  shrubs  growing  on  the  steep  sides  of  ravines  on  the  eastern  part  of  the  island. 

There  are  no  facilities  for  watering,  and  whatever  supplies  Corvo  affords  may  be 
obtained  more  abundantly  and  conveniently  at  the  neighbouring  island  of  Flores. 

Captain  (now  Admiral)  A.  T.  E.  Vidal,  R,N.,  who]  surveyed  the  Azores, 
and  whose  description  of  Corvo  has  been  principally  used,  gives  the  following 
particulars : — 

The  south  end  of  the  island  bears  the  name  of  Ponta  de  Pesqueiro-alto.  On 
the  eastern  side  of  it,  in  front  of  the  village,  there  is  a  stony  beach  about  200 
yards  in  length,  on  which  a  few  fishing-boats  aro  usually  hauled  up.     Beyond 
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this  beach  the  coast  presents  a  waTj  line  of  high,  bold,  rocky  cliffs,  with  a  narrow 
border  of  thin  debris  lying  at  the  foot  of  them,  to  Ponta  de  Casa  at  the  distance 
of  one  mile  and  three-tenths. 

Immediately  off  the  point,  which  is  sharp  and  well  defined,  and  at  the  distance 
of  60  or  70  yards  from  it,  there  is  a  rock  just  visible  above  water,  on  which  the 
sea  breaks  violently,  and  there  is  a  similar  rock  a  qnarter  of  a  mile  N.E.  j  E. 
of  it.  On  the  top  of  the  point,  about  400  yards  within  the  cliffs,  is  a  hill  488 
feet  above  the  sea. 


Peflqneiro  Point.  Rosario.  Corvo  Island.  Casa  Point. 

N.N.W.  i  W.  (South-east  side.) 

From  Ponta  de  Casa  the  next  extreme  point  is  that  of  L'Este,  bearing  N.E.  i  N., 
and  distant  1  mile.  The  coast  falls  back  a  little  northward  of  the  point,  but 
continues  very  similar  in  character,  only  the  cliffs  are  of  greater  elevation.  Ponta 
de  I'Este,  as  its  name  implies,  is  the  eastern  extreme  of  the  island. 

The  quality  of  the  bottom,  on  the  parallel  of  Ponta  de  Casa,  is  generally  a  fine 
sand,  \a17ing  much  in  colour,  from  light  speckled  to  brown,  and  almost  black : 
19  fJEithoms  i^vill  be  found  at  the  distance  of  half  a  mile ;  thence  it  deepens  rapidly. 

On  the  parallel  of  Ponta  de  TEste  the  bank  extends  one-tenth  of  a  mile  fsurther 
out,  and  is  generally  deeper,  there  being  17  fathoms  one  quarter  of  a  mile  from 
the  point,  and  at  half  a  mile  40  fathoms,  fine  sand. 

From  Ponta  de  TEste  the  Ponta  de  Nordeste  bears  N.  J  E.,  distant  one  mile 
and  one-tenth.  Between  them,  one-third  of  a  mile  from  the  first  named  point,  is 
the  small  rocky  projection  of  Cabe9a  Negra;  three  little  detached  rocks  lie  at  the 
base  of  it,  and  above  it  is  a  cultivated  hill. 

The  cliffs  increase  in  elevation  as  you  proceed  northerly,  thongh  a  deep  ravine 
breaks  through  them  on  the  north  side  of  Cabe9a  Negra.  Point  Nordeste  is  a 
bold  bluff  760  feet  above  the  sea.  From  it  some  large  fragments  have  Men, 
occasioning  a  little  extension  of  the  narrow  beach  around  it.  To  seaward  of  this 
point,  bearing  from  it  E.  by  N.  |  N.  and  distant  three-tenths  of  a  mile,  lies  a 
sunken  rock,  named  Baixo  de  Nordeste.  It  is  a  single  block  of  stone  of  very  small 
extent,  steep  on  all  sides,  and  has  a  depth  of  8  or  4  feet  over  it  at  low  water. 

On  the  parallel  of  the  point,  at  a  quarter  of  a  mile  from  the  land,  the  depth  is 
from  17  to  20  fathoms ;  at  half  a  mile  25  to  80  fathoms ;  at  three-quarters  of  a 
mile  82  fathoms ;  thence  it  falls  rapidly,  and  at  one  mile  there  is  no  bottom  with 
200  fathoms.  On  a  north-east  bearing  from  it  the  soundings  are  similar  at  the 
same  distance,  and  the  quality  of  the  bottom  generally  is  a  fine  sand  of  various 
colours,  with  an  occasional  cast  of  rock. 


862  THE  AZORES— CORVO. 

The  next  point  westward  is  Joao  de  Moira,  bearing  N.W.  by  N.  (  N.  distant 
about  six-tenths  of  a  mile,  and  from  thence  Ponta  de  Norte,  the  north  extreme 
of  the  island,  bears  N.W.  |  W.,  about  the  same  distance.  The  coast  between 
these  points  presents  a  series  of  high  inaccessible  cliffs,  fronted  as  before  by  a 
narrow  belt  of  stones  ;  and  deviates  little  in  the  outline. 

From  the  top  of  the  cliffs  the  land  behind  them  rises  with  great  abruptness  to 
the  margin  of  the  Oaldeira,  a  height  of  2200  feet,  where  the  horizontal  distance 
from  the  sea  does  not  exceed  2500  feet. 

Ponta  de  Norte  is  a  hugh  rock  868  feet  in  height,  jutting  out  nearly  150  yards 
at  right  angles  with  the  shore  on  either  side  of  it.  It  is  inaccessible  from  the  sea : 
and  the  north,  or  outer  fEUje  of  it  shows  an  OTorhanging  cliff,  which  renders  it 
remarkable  when  viewed  from  the  east  or  west. 

N.W.  by  W.  i  W.,  three-tenths  of  a  mile  beyond  Ponta  de  Norte  is  a  small, 
black  elevated  islet  of  naked  lava  ;  the  coast  between  them,  forms  a  little  bay,  the 
shore  of  which  is  profusely  scattered  with  large  fragments  of  rock  fedlen  from  the 
enormous  cliffs  behind  them  ;  and  W.  by  S.  i  S.  two-tenths  of  a  mile  from  the 
outer  point  of  this  islet  is  Ponta  de  Torrais,  the  north-west  extreme  of  the  island. 
This  north-west  point  is  very  remarkable :  it  runs  directly  down  from  the  north 
edge  of  the  crater  into  the  sea,  a  sharp  serrated  ridge  of  dark  lava.  There  is  a 
large  rock  at  the  extreme  point  of  it,  and  on  the  north  side,  in  the  space  between 
it  and  the  islet,  there  are  several  low  detached  rocks  towards  which  a  flat  narrow 
pier  of  lava  projects  from  the  shore.  Outside  these  rocks,  800  yards  northward 
of  Ponta  Torrais,  with  Ponta  de  Norte  bearing  S.E.  by  E.  |  E.,  there  is  a  sunken 
rock  on  which  the  sea  breaks  violently  in  stormy  weather.  Ponta  Torrais  is 
surrounded  by  inaccessible  cliffs,  and  on  its  southern  side  there  is  a  depth  of  7 
fiftthoms  close  along  side  them. 

The  soundings  around  the  northern  shores  of  Corvo  are  irregular  near  the  land, 
and  under  80  fathoms, — generally  rocky. 

On  the  meridian  of  Ponta  de  Norte  there  are  4  ^Etthoms  close  alongside  the  cliff; 
and  around  Ponta  Torrais  the  bottom  is  always  foul.  On  its  meridian,  with  the 
sunken  rock  and  point  in  line,  there  are  17  fathoms  three-tenths  of  a  mile  off. 

On  rounding  the  island  it  will  be  advisable  not  to  near  Ponta  Torrais  in  less 
than  20  fathoms  water. 

At  Ponta  Torrais  the  coast  runs  southward,  and  the  extreme  point  seen  is 
Ponta  d'Oueste,  bearing  S.W.  f  S.,  one  mile  and  four-tenths.  For  about  half 
this  distance  there  is  a  beach  of  small  shingle,  and  the  high  land  comes  down  to 
it  from  the  margin  of  the  Oaldeira,  not  in  cliffs,  but  presenting  an  extremely  steep 
declivity  covered  with  shrubs  and  wild  vegetation.  As  yon  approach  Ponta 
d*Oueste  this  declivity,  near  the  sea,  assumes  the  appearance  of  loose  earth  cliffs, 
formed  into  one  or  two  terraces  as  they  have  slipped  down,  from  time  to  time,  by 
the  washing  away  of  their  base  ;  and  in  front  of  these  a  narrow  beach  of  large 
stone  and  shingle  forms  the  actual  coast  line. 

At  this  point  the  island  has  attained  its  western  limit,  and  lofty  cliffs  characterize 
the  remainder  of  the  coast  all  the  way  to  the  north  side  of  Pesqueiro-alto  point. 
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The  bank  of  sonndings  along  the  shore  last  described  is  comparatiTely  shallow 
and  rocky  to  the  extent  of  nearly  half  a  mile  from  the  land,  where  there  are  15 
fiftthoms.  Oatside  that  the  quality  of  the  bottom  is  generally  fine  sand,  though 
rocky  casts  frequently  occur.  On  the  parallel  of  the  Ponta  d*Oueste  at  a  quarter 
of  a  mile  from  the  shore  will  be  found  9  to  12  fathoms ;  at  half  a  mile  25  fathoms. 
Nearly  three-quarters  of  a  mile  S.S.W.  i  W.  of  Ponta  d'Oueste  is  a  small  low 
detached  rook,  named  Ilheo  de  Mulher.  It  is  about  50  yards  from  the  beach  at 
the  base  of  the  cliffs  abreast  of  it,  and  has  a  few  rocks  above  water  close  to  it,  to 
seaward,  with  6  &thoms  water  almost  alongside  of  them. 

From  nheo  de  Mulher,  the  coast  (a  narrow  beach  of  stones  with  an  occasional 
large  rock  on  it)  runs  South  rather  more  than  a  mile  to  the  Sugar  Loaf  rock,  a 
mass  of  land  standing  at  the  base  of  a  bold  cliffy  point,  behind  which  there  is  a 
small  rocky  coyo  almost  surrounded  by  high  cliffs,  which  appear  to  have  once 
formed  the  southern  extremity  of  the  island. 

Prom  this  Sugar  Loaf  Rock  the  coast  runs  S.W.  by  W.  nearly  half  a  mile,  to  a 
bold  basaltic  bluff  of  small  elevation,  and  presents  in  that  space  a  rugged  outline 
of  steep  cliffs  formed  into  coves,  the  inner  parts  of  which  are  filled  with  large  loose 
stones, — the  cliffs  decreasing  rapidly  in  elevation  as  they  approach  the  point. 

A  low  coast  of  very  broken  outline  then  succeeds,  running  first  southward  two- 
tenths  of  a  mile,  and  then  eastward  nearly  •one-third  of  a  mile  to  the  meridian  of 
the  old  horizontal  mill  on  the  little  eminence  near  the  church.  It  is  fronted  by 
innumerable  rocks  which  project  from  the  shore  in  narrow  ridges  of  broken  lava 
to  an  average  distance  of  about  200  yards.  In  strong  winds  the  sea  rolls  over 
these  in  enormous  breakers ;  the  danger  is  more  limited,  however,  than  it  appears 
to  be,  since  they  do  not  extend  under  water,  but  are  all  visible  at  low  tide,  and 
have  5  or  6  fathoms  close  up  to  them. 

These  reefs  terminate  about  130  yards  westward  of  the  meridian  of  the  mill, 
where  the  coast  shows  three  bold  basaltic  little  bluffs,  steep-to.  The  best  landing 
(which  is  only  practicable  in  fine  weather)  is  in  a  small  cove  on  the  west  side  ot 
the  most  western  of  these  bluffs :  and  it  is  advisable  to  lie  off  and  wait  for  the 
assistance  of  a  native  boatman  to  pilot  you  into  it.  At  the  head  of  the  cove  is  a 
small  dikpidated  breast-work  designed  for  a  battery,  distinguished  by  a  flag-staff; 
and  on  the  beach  near  it  a  few  fishing-boats  are  occasionally  hauled  vtf. 

Immediately  in  front  of  the  basaltic  bluffs  there  is  a  space  from  250  to  300 
yards  in  length  free  from  outlying  rocks,  but  beyond  this  the  cliffs  gradually  rise, 
trend  to  the  north  as  far  as  the  little  bay  and  stony  beach  before  tbe  village  ;  and 
the  coast  again  bristles  with  detached  rocks  above  and  under  water,  which  extend 
out  200  yards  from  it. 

A  short  distance  seaward  of  these  rocks,  the  church  bearing  N.  f  W.,  distant 
about  three-tenths  of  a  mile,  lie  three  patches  of  sunken  rocks,  on  which  will  be 
found  3  and  4  fathoms  water ;  they  are  steep,  having  18  fathoms  close  beside 
them. 

There  are  no  dangerous  rocks  before  the  stony  beach  in  front  of  the  vilUage 
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but  the  surf  which  nsuallj  plays  npon  it  makes  the  cove  westward  of  the  mill  a 
preferable  landing-place  generally. 

On  the  parallel  of  the  8agar  Loaf  rock,  at  the  distance  of  a  quarter  of  a  mile, 
there  will  be  found  a  depth  of  11  fathoms ;  at  half  a  mile  19  fathoms ;  at  three- 
quarters  25  fathoms  ;  at  1  mile  30  fathoms ;  at  1^  miles  35  to  40  fathoms  ;  and 
thence  to  If  miles  it  deepens  rapidly  to  the  edge  of  the  soundings. 

On  the  western  side  of  Ponta  de  Pesqueiro-alto,  off  the  black  basaltic  bluff,  and 
close  to  the  rocks  that  lie  at  its  western  extremity  will  be  found  11  &thoms  water ; 
W.S.W.  i  W.  of  the  bluff  two-tenths  of  a  mile  7  fathoms,  and  keeping  on  that 
bearing  at  one-quarter  of  a  mile  from  it  10  fathoms ;  at  half  a  mile  64  fiithoms, 
rocks :  and  at  less  than  a  mile  no  bottom  with  200  &thoms. 

On  the  meridian  of  the  same  bluff  the  bottom  is  rocky  and  uneven,  with  6  aod 
7  fathoms  water  close  to  the  breaking  rocks,  which  lie  in  front  of  it  on  that 
bearing ;  at  half  a  mile  off  it  28  fathoms,  and  then  it  falls  suddenly  to  deep  water, 
the  edge  of  soundings  being  within  1  mile  of  the  shore.  The  same  kind  of  rocky 
uneven  bottom  continues  the  characteristic  feature  of  the  bank  quite  round  the 
low  point,  going  off  flat  in  some  parts  for  about  half  a  mile,  and  then  droppii^ 
rapidly  to  deep  water. 

On  the  meridian  of  the  church,  at  a  quarter  of  a  mile  from  the  land,  are  12 
fathoms ;  at  half  a  mile  88  fathoms  ;•  at  three-quarters  55  fathoms ;  and  at  1  mile 
no  bottom  with  200  fathoms ;  with  the  church  "bearing  north-westerly,  one-quarter 
of  a  mile  off  shore  are  18  fathoms  just  outside  the  8  and  4  fathom  patches  above- 
mentioned  ;  at  half  a  mile  23  fathoms ;  and  three-quarters  50  fathoms ;  and  at 
1  mile  150  fathoms. 

With  the  church  bearing  N.W.  by  W.  i  W.,  and  continuing  on  its  parallel  at 
a  quarter  of  a  mile  from  the  shore  will  be  found  10  fathoms ;  at  half  a  mile  14 
fathoms ;  at  three-quarters  20  fathoms ;  at  1  mile  28  fathoms ;  at  1^  miles  60 
fathoms ;  at  1^  miles  about  100  fathoms ;  and  at  1  mile  and  six-tenths  no  bottom 
with  200  fathoms. 

The  best  anclwrages  are  on  the  western  side  of  the  island,  between  the  parallels 
of  the  Ilheo  de  Mulher  and  the  Sugar  Loaf  rock  in  80  to  85  fathoms,  fine  brown 
sand,  about  1  mile  off  shore ;  and  on  the  eastern  side  in  25  to  80  fiathoms,  sandj 
bottom,  alfbut  half  a  mile  S.E.  by  E.  \  E.  off  Ponta  de  Casa. 

These  are  the  anchorages  mentioned  by  Tofino,  but  we  cannot  advise  the  adop- 
tion of  them,  or  of  any  others  the  island  may  afford,  except  as  a  matter  of  necessity, 
since  from  the  size  and  form  of  Corvo  it  affords  little  shelter  from  wind  or  sea* 

The  flood  tide  sets  upon  the  island  N.E.  by  E.,  and  the  ebb  in  the  opposite 
direetion,  with  a  velocity  at  springs,  under  ordinary  circumstances,  of  about  1^ 
miles  per  hour ;  and  when  the  movement  of  the  waters  is  in  opposition  to  a  gale 
of  wind  it  occasions  a  very  high  confused  sea  as  it  sweeps  over  the  rocky  uneven 
bottom  at  the  north  and  south  points. 

It  is  high  water,  at  full  and  change,  at  12h.  25m. ;  and  the  rise  of  tide  is  8}  feet. 

The  bank  of  soundings  around  Corvo  follows,  very  nearly,  the  outline  of  the 
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shores.  On  the  east  and  S.E.  sides,  the  line  of  100  &thoms  is  distant  abont 
one  mile ;  on  the  west,  abont  1^^  to  1}  miles.  On  the  north  and  N.W,  sides  the 
bank  is  comparatively  shallow  for  the  distance  of  half  a  mile  from  the  shore, 
bottom  rocky;  and  off  Pesqneiro-alto  point,  the  edge  of  soundings  is  only  two- 
thirds  of  a  mile  distant.  The  line  of  200  £ftthoms  is  everywhere  less  than  half  a 
mile  beyond  that  of  100  &thoms. 

From  the  sonthemmost  point  of  Corvo  to  the  rocks  of  Delgada  point  in  the 
island  of  Flores,  the  channel  separating  the  two  islands  is  9  miles  wide.  It  is 
perfectly  safe  and  free  from  any  hidden  danger. 

FATAXi,  the  most  westerly  of  the  central  group  of  the  Azores,  lies  between  the 
parallels  of  88°  80j'  and  88°  88^'  N.,  and  the  meridians  of  28°  87'  and  28°  50J' W. 
Its  form  is  that  of  an  irregular  polygon,  with  a  projecting  tongue  of  land  to  west- 
ward; and  its  greatest  length  from  point  Espalamaca  to  point  Comprida  is  11 
miles, — its  breadth  from  point  Cedros  to  point  Forte  7i  miles.  The  shores  are 
generally  bold, — and  the  island  attaining  a  considerable  elevation  near  the  centre, 
gives  it  the  appearance  of  a  truncated  cone  when  seen  from  a  distance. 

Near  the  northern  coast  is  the  Serra  do  Caboca,  a  ridge  of  hills  running  east 
and  west,  having  on  the  seaward  slope  a  road  parallel  with  the  shores,  and  lined 
with  habitations.  But  the  most  conspicuous  object  in  Fayal  is  the  Caldeira,  8851 
feet  high  at  its  southern  edge,  which  is  called  the  Pico  Grande  Gorda :  the  upper 
part  of  this  crater  is  about  a  mile  in  diameter,  narrowing  to  two-thirds  of  a  mile ; 
on  the  floor  of  the  interior  are  a  few  small  cones,  and  a  lake  fed  by  rivulets  des- 
cending from  the  steep  sides.  On  the  westerly  prolongation  of  the  island  are  the 
three  peaks  of  Fogo  (1857  feet),  Cabeza  del  Fonte  (1614  feet),  and  Cabeza  do 
Norte  (1145  feet),  which  have  been  in  eruption  within  the  last  250  years — the 
first  in  1672 — and  the  lava  is  widely  spread  over  the  slopes  of  the  peaks  from 
their  summit  to  the  sea  shores,  north  and  south.  The  Monte  da  Guia  on  the 
S.E.  of  Fayal,  is  a  remarkable  elevation,  487  feet  above  the  sea,  forming  a  lofty 
peninsula,  united  to  the  island  by  a  narrow  strip  of  sandy  beach.  In  shape  it  is 
circular,  sloping  to  the  north,  but  bold  and  precipitous  to  the  south,  where  the 
steep  sides  embrace  the  Caldeira  Inferno, — now  a  small  bay  used  by  boats,  but 
at  one  time  a  formidable  crater,  the  southern  wall  of  which  has  been  broken 
down  and  washed  away. 

Fayal  contains  about  20,000  inhabitants,  distributed  in  one  town  (Horta)  and 
nine  large  villages.     Horta  contains  8680  inhabitants. 

Borta.— The  port  of  Horta,  on  an  open  bay  of  the  same  name,  is  situated  in  the 

south-eastern  part  of  the  island.     It  is  a  regular,  well-built,  and  populous  towi). 

TheCastello  de  Santa  Cruz  stands  in  Lat.  88°  81'  45"  N.,  Long.  28°  88' 24"  W.  :— 

northward  of  this  is  the  convent  of  San  Francisco ;  more  in  the  centre  of  the 

bay,  and  close  to  the  shore,  is  the  Jesuits*  college  ;  and  at  the  back  of  the  town 

is  the  Carmelite  Convent ; — ^these  are  conspicuous  buildings,  opposite  to  which  is 

the  usual  anchoring  ground.'   Vessels  on  the  homeward  voyage  occasionally  caiJ 

aa2 


^56  THE  AZORES— FAYAL. 

at  Horta  for  snpplies,  and  it  is  the  place  of  export  for  the  prodnetionfl  of  Pico, 
Corvo,  and  Flores.     It  has  a  good  heach  of  hlack  sand. 

The  soil  of  Fayal  is  rocky  bat  fertile,  while  the  climate  is  mild  and  {JEkYoarabie 
to  vegetation.  It  yields  wheat,  maize,  fruit,  and  vegetables,  with  which  it 
supplies  the  neighbouring  islands.  The  annual  produce  of  wine  is  scantyii  and 
cattle  have  to  be  imported  from  San  Jorge  for  the  consamption  of  the  inhabitanta, 
and  for  the  use  of  the  vessels  frequenting  the  port. 

From  Point  Bibeirinha,  on  the  N.E.  of  Fayal,  to  Point  Cedros,  the  coast  line 
has  a  general  N.W.  by  N.  direction  for  upwards  of  6  miles — forming,  however ,  a 
slight  indentation  between  points  Parede  and  Salao,  near  which  latter  there  is  a 
landing  place.  The  shores  along  the  entire  distance  are  formed  by  a  cliff, 
moderately  high  and  fringed  with  rocks ;  but  the  continuity  of  the  cliff  is  broken 
at  intervals  where  some  small  streams  discharge  their  waters  into  the  sea. 

From  Point  Cedros,  the  northernmost  extreme  of  the  island,  which  is  bold  and 
high,  the  coast  turns  westward  for  1^  miles,  where  point  Jorge  is  conspicuous  by 
a  conical  peak  (470  feet  high)  half  a  mile  inland  : — ^thence  to  Praya  do  Norte  bay 
is  2  miles,  S.W.  by  W.  i  W. 

From  point  Cedros  to  the  head  of  this  bay  the  cliffs  are  more  steep  and  lofty 
than  those  of  the  northern  coast,  but  from  Praya  do  Norte  the  shores  decline  in 
height  and  become  low  as  they  tiend  first  W.N.W.  and  then  west,  south,  and  8.E. 
in  rapid  succession ;  this  is  the  westerly  projection  of  Fayal,  rising  by  steep 
acclivities  to  the  three  peaks  in  the  interior  ;  the  curved  coast  Hne,  upwards  of  7 
miles  in  extent,  includes  points  Negra,  Comprida,  and  Yarador,  and  is  fringed 
with  some  hidden  dangers  and  numerous  reefs  and  rocks — one  of  the  latter  off 
point  Negra,  is  sufficiently  conspicuous,  as  are  also  two  other  rocks  or  islets 
called  the  Capellhina,  one-third  of  a  mile  from  the  shore,  and  lying  between 
points  Negra  and  Comprida.  This  part  of  the  island  should  not  be  approached 
too  closely  even  by  small  craft.  Near  point  Yarador  there  is  a  landing-place  in 
front  of  the  village  of  Ribeira  do  Cabo.  The  next  point  is  that  of  CasteBo 
Branco,  bearing  S.  i  E.  2}  miles  from  the  last : — ^the  coast  between  ihem  is 
slightly  curved  forming  a  bay  exposed  to  the  west,  the  shores  of  which  are  rocky. 
From  a  distance  Castello  Branco  appears  as  an  islet,  being  lofty  on  all  sides  and 
only  joined  to  the  island  by  a  veiy  narrow  neck  of  low  land  :  here  is  a  laige 
village  of  the  same  name,  but  it  is  more  directly  opposite  point  Forte  where  there 
is  a  landing  place.  From  Castello  Branco  to  the  head  of  Pim  bay  the  coast  line 
tends  in  a  general  E.S.E.  (southerly)  direction  for  6  miles,  extremely  rocky  for 
the  whole  distance.  Near  point  Gaivota,  8}  miles  from  Castello  Branco,  are  two 
conspicuous  islets  close  in  shore,  and  about  ^  of  a  mile  further  eastward  is  point 
Cavemas  ; — between  the  two  lies  the  village  of  Feiteiras,  at  the  head  of  a  small 
rocky  cove.  Next  beyond  is  Guarda  point,  past  which  is  Porto  do  Pim.  The 
coast  road  on  the  south  of  the  island,  from  Castello  Branco  to  the  town  of  Horta, 
is  closely  studdied  with  houses — similar  to  that  on  the  northern  shores  of  the 
island. 
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VortMm.— The  port  and  bay  of  Pirn  are  yerj  small,  andopea  to  S.W.  winds  ; 
bnt  from  those  in  other  directions  it  is  well  sheltered  hj  Monte  da  Gaia  on  the 
south,  Monte  de  Queimada  on  the  east,  and  the  high  land  of  the  island  itself  to 
the  north — and  being  eontigaons  to  the  town  of  Horta,  it  is  conseqaently  a  plaee 
of  resort  for  loading  and  discharging  small  yessels.     The  anchorage  is  rocky. 

The  small  cove  formed  in  the  broken  crater  of  Monte  da  Goia,  and  known  as  ^ 
the  Calddra  Inferno,  is  seldom  nsed  except  by  boats.  The  entrance  is  between 
points  Caldeira  and  Inferno ;  near  the  latter  there  are  three  conspicuous  islets. 
The  upper  part  (or  second  half)  of  the  cove  is  shallow,  but  the  firat  half  has  from 
5i  to  18  fathoms  water,  with  the  exception  of  a  shoal  spot  carrying  only  8 
&thoma  near  the  middle  of  the  entrance.  It  is  well  sheltered,  but  the  bottom  is 
jrocky.  Thence  by  Guia  and  Greta  points,  having  passed  a  small  group  of  islets 
and  rocks,  and  the  steep  cliffs  of  Queimada  point,  immediately  beyond  lies  Horta, 
the  chief  town  of  the  island  and  the  best  port  in  the  Azores.  North-eastward 
from  Queimada  point  there  is  another  group  of  islets  and  rocks,  stretching  1^ 
cable's  length  from  the  cliffs. 

Ohflvman  sboai^ — At  the  southern  entrance  of  the  channel  between  the  islands 
of  Fayal  and  Pico,  but  nearer  the  former  island,  is  the  Chapman  shoal,  lying 
nearly  east  and  west,  having  a  length  of  1^  cables,  with  the  shoalest  spot  (4 
fiithoms)  on  the  western  end  :  here,  during  heavy  S.W.  gales,  the  sea  breaks  with 
considerable  force.  From  it  point  Espalamaca  bears  N.  by  E.  about  2^  miles  ; 
Guia  HeadN.W.  }  W.  1^  miles;  theErmida,or  chapel  onMonteGuia,  N.W.  fN. ; 
and  the  high  columnar  rock  of  the  Magdalenas  E.  by  N.  ^  N.  2f  miles: 
it  is  also  in  line  with  the  southern  end  of  Monte  Guia  and  the  peak  Monte  (487 
feet  high)  on  the  island  of  Pico.  This  shoal  has  deep  water  close  to.  Making 
for  the  anchorage  of  Horta,  from  the  southward,  either  channel  may  be  taken — 
that  between  the  Chapman  shoal  and  Fayal,  or  that  between  it  and  Pico,  as 
circumstances  admit :  in  the  former  case  point  Ei^)alamaca  in  one  with  point 
Bibeirinha  leads  clear  of  the  shoal.  In  approaching  the  roadstead  from  the  S.W., 
should  the  wind  be  dying  away  from  the  eastward,  and  you  intend  to  tack  to  gain 
the  anchorage,  keep  on  until  within  1^  miles  of  Pico ;  farther  out  the  bottom  is 
rocky,  and  will  prevent  your  anchoring,  should  you  require  to  do  so ;  you  will 
also  be  thus  free  from  the  variable  eddy  winds  and  calms  caused  by  the 
neighbouring  mountains.  There  is  no  difficulty  in  making  the  port  by  the  channel 
from  the  northward. 

The  usual  anchorage,  in  summer  and  during  fine  weather,  is  in  20  to  25  fiathomSy 
rather  more  than  half  a  mile  from  the  shore,  and  nearly  opposite  to  (a  Utile 
northward  of)  the  Castello  de  Santa  Cruz,  and  in  line  with  point  Espalamaca  and 
the  signal  station  on  Monte  Guia  :  this  is  near  the  centre  of  the  bay.  Another 
and  safer  anchorage  in  unsettled  weather  is  on  the  same  parallel  but  more  to  the 
eastward,  bringing  point  Joao  Dias  just  open  of  point  Espalamaca :  this  is  1^ 
*  miles  from  the  town,  in^O  to  40  &thoms  with  a  sandy  bottom. 

The  bay  of  Horta,   as  before  observed,   although  the  best  anchorage  in  the 
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Azores,  is  nevertheless  exposed  to  winds  between  North  and  N.E.  and  those  from 
S.E.  to  S.W.  which  are  the  most  frequent  winds  in  the  winter  months.  The  S.E. 
gales  are  very  destmctive,  and  blow  right  in ;  on  this  account  it  is  adyisable  to 
be  always  ready  for  a  start  when  occasion  requires  it,  and  from  the  anchorage  last 
indicated  a  ship  may  leave  with  the  wind  from  any  quarter. 

It  is  high  water  in  the  bay  at  llh.  45m.,  and  the  rise  of  tide  is  4  £Bet.  The 
flood  sets  about  N.E.  and  the  ebb  S.W.,  with  an  average  strength  of  li  to  2  miles 
per  hour. 

Point  Espalamaca  is  high,  sloping  and  rounded,  having  a  small  fort  with  a 
vigia  or  signal  station  on  its  summit.  The  anchorage  off  the  point  and  thenoe 
towards  the  Magdalena  rocks  is  bad— the  sand  merely  forming  a  superficial  covering 
to  a  rocky  bottom.  On  the  same  meridian  as  the  point,  but  1^  miles  more 
northerly,  is  point  Joao  Dias,  which  is  low,  black  and  rocky,  having  a  landing- 
place  in  a  small  cove  immediately  southward  of  it :  the  coasts  between  the  two 
points  is  indented,  and  vessels  that  have  left  port  Magdalena  (on  the  opposite 
shore)  to  beat  through  the  channel  with  the  wind  at  south,  sometimes  take  shelter 
here,  anchoring  off  the  village  of  Praya  where  there  is  a  beach  and  landing-place 
— and  also  a  small  river. 

From  point  Joao  Dias  to  that  of  Bibeirinha  (before  noticed)  the  distance  is 
nearly  1^^  miles :  it  is  high,  bold  and  rounded,  with  several  rocks  and  islets  in  its 
vicinity:  there  is  also  an  open  bay  between  the  two  points,  with  anchorage  }  of  a 
mile  off  shore  in  24  to  80  fathoms — ^in  front  of  a  small  stream  which  breaks  the 
continuity  of  the  steep  cliffs  at  the  back  of  the  bay.  Point  Bibeirinha  bears 
N.N.E.  }  E.  2f  miles  from  point  Espalamaoa,  and  there  is  a  sandy  beach  of 
variable  width  the  whole  distance. 

The  width  of  the  plateau  of  soundings  around  Fayal  is  variable,  but  generally 
very  narrow  except  in  the  channel  between  it  and  Pico.  Between  point  Cedros 
and  Praya  do  Norte  bay,  also  from  point  Salao  to  that  of  Bibeirinha  the  line  of 
100  fathoms  is  found  at  about  1^  miles  from  the  coast ;  but  elsewhere  it  is  generally 
within  }  of  a  mile,  and  near  Yarador  point  scarcely  ^  of  a  mile  distant :  the  line 
of  200  fathoms  is  not  more  than  from  200  to  800  yards  further  seaward. 

The  channel  which  separates  Fayal  from  Pico  indicates,  by  its  comparatively 
small  depth,  the  close  connection  of  the  two  islands.  From  the  edge  of  the  100 
fiithoms  line  on  the  N.E.  to  that  on  the  S.W.  the  distance  is  about  7  miles.  The 
width  of  the  channel  in  the  narrowest  part  between  point  Espalamaca  (in  Fayal) 
and  point  Arealarga  (in  Pico)  is  about  8^  miles.  The  only  dangers  in  it  are  the 
Chapman  rock,  and  the  rocks  and  shoals  between  the  conspicuous  Magdalenas 
and  the  main  of  Pico. 

In  front  of  the  bay  of  Horta,  and  northward  of  the  Chapman  is  a  deep  hole  of 
dimensions  varying  from  1  to  1^  miles  in  length  and  breath  and  usually  called  the 
Fayal  pit ;  here  the  depth  averages  from  100  to  112  &thoms  ;  elsewhere  on  this 
portion  of  the  plateau  the  depth  is  less  tUan  100  fathonm — diminishing  gradually 
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towards  the  shores  on  either  side.     The  bottom  is  generally  sand,  sand  and  shells, 
or  sand  and  coral. 

Shoal. — A  shoal  spot  with  only  14  feet  water  has  been  discovered  at  about  400 
yards  S.E.-ward  of  Espalamaca  point ;  around  it  there  are  soundings  of  6  fathoms 
From  the  shoal,  Ribeirinha  point  bears  N.N.E.  J  E. ;  Espalamaca  point  N.W. ; 
and  Guia  point  S.W.  J  W.  Entering  or  leaving  Horta  bay,  by  the  northward, 
pass  outside  this  shoal,  which  should  not  be  approached  nearer  than  half  a 
cable  in  12  fJEithoms  water. 

FXCO  takes  its  name  from  the  mountain,  which  is  the  highest  in  the  whole 
archipelago.  The  island  is  in  form  very  regular — rounded  and  wide  (8i  miles) 
at  the  W.N.W.  end,  but  narrow  (2^  miles)  at  the  E.S.E.  extremity,  from  point 
Magdalena  to  point  da  Ilha  it  is  25  miles  long.  Though  the  whole  island  may  be 
said  to  be  high,  the  west  end  is  the  most  elevated ;  it  is  volcanic,  as  are  all  the 
islands  of  the  Azores  group,  and  over  its  surface  are  scattered  many  extinct 
volcanoes  :  but  principally  in  its  eastern  division.  The  peak,  from  whatever  point 
viewed,  has  the  form  of  a  sugar-loaf,  and  its  height,  according  to  the  last  English 
survey,  is  7613  feet.  It  can  be  seen  24  or  25  leagues  oflf ;  but  is  frequently  so 
obscured  by  clouds,  as  not  to  be  seen  at  any  considerable  distance. 

Little  grain  is  produced  on  the  island,  the  soil  being  stony,  so  that  most  of  the 
wheat  and  maize  for  consumption  is  imported  from  the  neighbouring  islands. 
Wine  is  the  staple  commodity,  and  is  reputed  the  best  in  the  Azores ;  this,  with 
Cabeza  Brabo.  0  Pico  7613  feet. 


Candelaria.  St.  Matthew's  Point. 

Pico  Island,  the  Peak  bearing  E.  by  S.  i  8.,  distant  6^  miles. 
brandy,  is  exported  in  considerable  quantities.     The  island  contains  numerous 
excellent  cattle,  with  abundance  of  fruit  and  timber. 

The  south-west  and  west  coasts  of  Pico  are  rocky,  and  distinguished  by  several 
rocky  islets ;  towards  the  N.W.  extremity  are  the  Magdalena  islands,  surrounded 
by  rocks,  with  6  to  8  &thoms  water  near  them.  Here  there  is  a  small  port  and 
town,  where  the  chief  business  between  the  island  and  Fayal  is  carried  on.  Further 
to  the  N.E.  is  Baixio  Grande  point,  whence  breakers  extend  nearly  a  league  in  a 
gale  ;  from  this  point  to  the  east  end  of  the  island,  the  coast  is  so  rugged  as  to  be 
almost  inaccessible.  Ponta  da  Ilha  is  the  S.E.  extremity  of  the  island;  it  is  low 
and  sloping,  having  a  ridge  extending  eastward  nearly  a  cable's  length :  hence 
westward,  the  coast  continues  rocky  to  point  Arrife,  which  is  distant  nearly  10 
miles ;  2}  miles  flEirther  is  the  town  and  lagoon  of  Lagens,  which  are  joined  to  the 
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sea  by  means  of  a  bar,  over  ^hich  coasters  pass  at  high  crater.  Five  miles  and  a 
half  from  Lagens  is  point  Catalina ;  N.E.  of  which  there  is  a  place  of  shelter  for 
fishermen. 

SAsrVosoB  or  ST.  OBOBOB. — This  is  a  long  narrow  island,  Ijdng  abont  10 
miles  north-eastward  of  Pico.  It  is  nearly  80  miles  in  length,  while  its  avenige 
breadth  does  not  exceed  2^  miles.  Over  its  surfieu^e  are  many  extinct  TolcanoeSy 
some  of  them  nearly  3000  feet  high. 

The  highest  mountain  (8498  feet)  is  sitnated  in  the  centre  of  the  island  ;  its 
name  is  Pico  da  Esperanza.  Wood  and  fresh  water  can  be  obtained  here,  and 
supplies  almost  of  every  description  in  abundance. 

RosALES  Point,  in  Lat.  88°  45  J'  N.,  Long.  28°  20'  W.,  is  at  once  the  most 
northerly  and  westerly  extremity  of  San  Jorge.  It  is  moderately  elevated,  and 
has,  in  front  of  it,  a  large  patch  of  rocky  ground,  extending  from  North,  round  by 
west  and  south,  to  S.W.,  for  a  distance  of  about  half  a  mile  from  the  shore  in 
every  direction.  There  are  several  shoals  and  small  islets  interspersed  on  this 
patch — ^two  of  the  latter  are  remarkable  for  their  pinnacle-form  and  height. 
Resales  itself  being  284  feet,  and  Rosalina  282  feet  high.  From  this  point  the 
coast  trends,  with  a  slight  curvature,  to  Morro  do  Lemo,  having  points  Trigo, 
Feiteiras,  and  Ruiva  between.  From  Morro  do  Lemo,  the  Morro  Grande  (High 
Hill)  bears  S.  (  W.  two-thirds  of  a  mile.  They  are  the  most  characteristie  points 
of  the  S.W.  side  of  the  island.  The  Morro  Grande  is  an  elevated  black  mountain, 
resembling  Monte  Brazil  in  Terceira,  and  is  distinguished  by  a  vigia,  or  look  out. 
Between  these  two  points  is  a  small  incommodious,  and  rocky  bay,  which  has 
sometimes  been  mistaken  for  that  of  Las  Yellas,  on  the  eastern  side  of  Morro  Grande 
— ^a  mistake  which  has  occasionally  been  fatal  since  vessels  are  unable  to  leave  it 
with  the  same  winds  that  allow  them  to  enter. 

The  anchorage  of  Las  Yellas  is  comprised  between  Morro  Grande  on  the  west 
and  the  low  point  of  Quiemada  on  the  east,  distant  1^  miles  S.E.  ^  S. ;  on  the 
latter  is  a  small  fort.  The  town  and  port  of  Las  Yellas,  near  the  head  of  the 
bay,  is  well  sheltered  from  winds  between  N.W.,  round  by  north,  to  E.S.E. :  it 
has  a  small  mole  on  the  S.E.  side,  within  which  are  three  fEtthoms,  rocky  bottom, — 
but  the  usual  andiorage  is  south  of  the  mole,  in  9  &thoms,  bottom  of  fine  black 
sand  ;  here  vessels  moor  with  two  anchors — ^to  the  N.W.  and  S.E. — which  enables 
them  to  double  either  point  of  the  bay,  according  to  whether  it  blows 
from  the  S.E.  or  S.W.,  when  the  position  is  rendered  unsafe.  The  bank  of 
soundings  in  the  vicinity  of  the  Yilla  das  Yellas  is  very  narrow — 180  &thoms  being 
found  at  the  distance  of  half  a  mile,  whence  the  depth  diminshes  rapidly  towards 
the  coast,  but  seaward  the  plateau  plunges  down  quickly  to  200  and  800  fathoms. 
From  point  Queimada  to  that  of  Monteiro,  the  most  southern  part  of  the  island, 
the  coast  runs  S.E.  i  S.  19  miles,  here  and  there  moderately  elevated,  but  often 
very  low,  and  alternately  fringed  with  rocky  or  sandy  shores.  There  is  an  exposed 
landing-place  ofif  point  Castellitos,  a  small  creek  at  Calheta,  whence  there  is  a 
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considerable  export  of  wood  to  the  neighbonnsg  islands :  and  another  landing- 
place  between  points  Forcada  and  Portal,  in  front  of  a  riyer  flowing  throngh  the 
valley  which  separates  the  eleyated  central  plateau  of  the  island  from  that  on  the 
S.E.  here  also  commences  a  sandy  beach  prolonged  without  interruption  to  point 
Monro,  2^  miles  eastward  of  point  Monteiro.  There  are  several  villages  on  the  S.W. 
side  of  the  island,  and  in  &ct  from  opposite  point  Ruiva,  villages  and  £Eurms  are 
grouped  along  the  coast-road,  for  a  distance  of  19  miles,  as  &r  as  point  Bodes. 
From  point  Morro  the  coast  turns  E.  i  N.  two-thirds  of  a. mile  to  point  Pontinha, 
near  which  is  the  village  of  Topo :  and  about  half  a  mile  more  easterly  is  the  S.E. 
extremity  of  San  Jorge,  in  Lat.  88''  82{'  N.,  Long.  2T  46}'  W.  Here  is  situated 
the  island  of  Topo,  60  feet  high,  with  several  rocks  around  it,  and  a  patch  of  rocks 
between  it  and  the  main,  in  a  channel  about  880  yards  wide. 

The  N.E.  side  of  the  island,  from  point  Topo  to  point  Norte  Grande,  trends 
irregularly  to  the  N.W.  by  N.  16  miles,  the  entire  length  consisting  of  a 
high  cliff,  more  or  less  abrupt,  at  the  base  of  which  runs  a  sandy  beach.  Eastward 
of  Caldeira  point  there  are  a  cove  and  village  of  the  same  name ;  the  point  itself  is 
projectiug,  terminated  by  breakers.  Norte  Grande,  nearly  on  the  meridian  of  the 
fiunous  Pico  da  Esperanza,  is  fringed  by  an  extensive  reef  of  rocks,  and  to  the 
eastward  of  it  (formed  by  it  and  Norte  Pequeno  point)  is  an  exposed  bay ;  at  a 
short  distance  inland  a  line  of  houses  and  farms  extends  along  an  elevated  road  for 
5  miles. 

From  Norte  Grande  point  to  that. of  Gonzalvo,  N.W.  8}  miles,  the  coast-line 
preserves  the  characteristics  of  that  just  described, — a  steep  cliff  with  a  sandy 
beach  at  its  base,  but  the  shores  are  more  frequently  fringed  with  rocks — one  of 
which,  on  the  western  side  of  Furada  point  is  very  conspicuous. 

From  point  Gonzalvo  to  point  Resales  4^  miles,  the  shores  are  still  sand,  fringed 
with  rocks,  but  the  clifiGsi  have  a  much  less  elevation  than  those  to  the  eastward. 
The  N.E.  side  of  the  island  is  very  little  frequented,  even  by  the  country  craft. 

It  is  high  water  at  full  and  change,  at  12h.  80m.,  and  the  rise  of  tide  between 
4  and  5  feet. 

The  plateau  of  soundings  around  San  Jorge  is,  in  parts,  very  narrow,  and 
especially  in  the  channel  between  it  and  the  island  of  Pico,  where,  ftom  off  Trigo 
to  Forcada  point,  the  line  of  100  fathoms  is  generally  under  half  a  mile, — and,  in 
many  places,  less  than  a  quarter  of  a  mile  from  the  coast,  particularly  near  point 
Queimada.  From  Forcada  point,  round  by  Topo  island  and  thence  on  the  N.E. 
side  of  the  island  to  1^  miles  eastward  of  Norte  Pequeno  point,  it  increases  in 
width,  but  varies  irregularly,  fluctuating  between  1  and  2  miles ;  from  Norte 
Pequeno  to  Norte  points  it  diminishes  to  about  three  quarters  of  a  mile,  and  then 
gradually  widens  again  till  off  Resales  point,  where  it  forms  a  narrow  tongue 
running  nearly  4  miles  in  a  N.W.  direction.  The  line  of  200  fathoms  is  very 
close  to  that  of  100, — generally  not  more  than  a  few  hundred  yards  beyond,  except 
between  Forcada  and  Morro  points,  where  it  is  1  to  1}  miles  more  distant,- 
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off  the  north  and  S.E.  extremities  of  the  island,  where  the  platean  projecta  in  a 
narrow  strip  from  each  point. 

The  channel  separating  San  Jorge  from  the  island  of  Pico  has  a  uniform  width 
of  about  10  miles,  except  at  the  N.W.  entrance,  where,  fi-om  the  curvature  of  the 
coasts,  it  is  a  few  miles  larger :  it  is  deep,, and  free  from  any  sunken  rocks,  hut 
has  generally  a  strong  current  running  through  it.  The  navigation  is  hazardous 
in  unsettled  weather,  and  a  sudden  calm  might  be  fatal,  as  the  plateau  of  sound- 
ings on  the  Pico  coast  is  even  narrower  than  on  that  of  San  Jorge. 

omAOXoaA,  the  most  northerly  of  the  central  group  of  the  Azores,  is  7  miles 
long  (N.W.  and  S.E.)  by  4  miles  broad  ;  it  lies  between  latitudes  89**  6'  and  39*" 
Oi'  N.,  and  longitudes  27°  67',and  28°  4}'  W.,  with  a  circumference  of  about  26 
miles.  The  island  is  what  may  be  termed  mountainous,  but  more  lofty  in  the  S.E. 
and  S.W.  quarter  than  elsewhere, — and  approaching  from  the  south  and  S.W. 
the  peaks,  seen  from  a  distance,  appear  like  so  many  islands.  Near  the 
south-eastern  extremity  is  the  Caldeira,  the  most  elevated  portion  of  which  is  1349 
feet  above  the  level  of  the  sea.  This  ancient  crater,  of  an  elliptical  form — ^half  a 
mile  long,  by  a  quarter  of  a  mile  broad — is  remarkable  for  its  central  depression, 
the  floor  of  the  interior  being  only*  888  feet  above  the  sea ;  it  contains  a  lake  and 
deep  crevasse,  called  El  Feme.  N.W.  from  the  Caldeira,  about  2  miles,  is  a  peak 
1298  feet  high :  and  still  farther  west,  is  the  highest  peak  in  the  island,  Pedro 
Botelho,  1878  feet,  nearly  on  the  meridian  of  Branca  point :  more  central  is  the 
Serro  de  Facho,  elevated  1226  feet,  whence  proceeds  a  ridge  towards  the  N.E. 
coast,  terminating  in  the  Pico  de  Aquilhino,  1172  feet  high.  The  north-western 
half  of  the  island  is  the  least  elevated,  but  is  studded  irregularly  with  conical  hills. 

Graciosa,  though  small,  has  always  been  celebrated  for  its  fertility,  yielding  in 
abundance  barley,  wfieat,  maize,  wine,  and  all  kinds  of  fruits  and  vegetables — 
most  of  the  superfluous  produce  being  supplied  to  the  acyacant  islands.  Cattle, 
sheep,  pigs,  and  poultry  are  also  bred  :  but  wood  is  scarce,  and  procured  generally 
from  San  Jorge  and  Pico.  Santa  Cruz  is  the  chief  town,  besides  which  it  contains 
Guadalupe,  Praya  and  several  villages.     Santa  Cruz  contains  2758  inhabitants. 

The  south,  S.E.,  and  east  points  of  the  island  are  found  within  a  line  of  If 
miles.  The  first  of  these  is  Sal  point  bordered  by  a  rocky  shore :  ^  of  a  mile 
eastward  is  a  small  point  having  a  ridge  of  rocks  extending  from  it  for  2  cables' 
lengths:  about  a  ^  of  a  mile  still  more  easterly  is  the  bifurcated  point  Carapaoho — 
the  S.E.  end  of  the  island — fringed  by  a  broad  patch  of  rocks  and  breakers,  the 
outermoit  of  which  carry  very  little  water  and  are  dangerous ;  thence  to  Ponta  de 
FEste,  N.E.  ^  N.,  is  rather  more  than  another  ^  of  a  mile.  About  i  of  a  mile  off 
point  Carapacho  is  a  large  and  conspicuous  rock  or  islet  called  Baxo  (centre  in  Lat. 
89°  Oi'  N.,  Long.  27°  66i'  W.)  nearly  i  of  a  mile  long,  having  to  the  E  J^.E.  of 
it  a  small  rock  which  appears  from  the  distance  like  a  broken  column,  and  from 
its  south  and  east  sides  stretch  a  ridge  of  rocks,  reefs,  and  breakers. 

Shoaf: — ^Between  Baxo  islet  and  the  main  there  is  a  channel  of  2|  cables* 
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width,  from  rook  to  rock,  with  a  depth  of  14  to  18  fathoms,  bat  it  eannot  be 
recommended,  since,  at  its  S.W.  entrance,  there  is  a  sunken  rock  with  only  7  feet 
water  on  it  and  from  9  to  14  fistthoms,  around  it,  close-to.  This  danger  bears 
S.W.  i  S.,  i  of  a  mile  from  point  Carapacho, — and  W.  i  N.  i  a  mile  from  the 
north  end  of  Baxo  island. 

There  are  several  streams  along  the  part  of  the  coast  above  noticed,  and  some 
hot  springs  less  than  ^  of  a  mile  westward  from  point  Carapacho. 

N.  f  E.  li  miles  from  point  de  TEste  is  Fanais  point,  off  which  are  two  rocks 
above  water ;  the  coast  is  moderately  high,  and  at  the  base  is  a  beach  of  sand  and 
shingle,  which,  conmiencing  between  Snl  and  Carapacho  points,  terminates  off 
Fanais  point.  Hence  to  point  Negra  N.  i  W.  li  miles  is  a  rocky  coast  with  a 
slight  indentation  forming  the  Bay  of  Praya,  where  there  is  a  small  town  of  this 
name,  and  in  front  of  which  is  a  sandy  strand.  Eastward  of  the  town,  but  off 
point  Negra,  is  the  islet  of  Praya,  entirely  snrroxmded  by  breakers,  and  having 
northward  of  it,  1^  cable's  length  off,  a  detached  rock  carrying  only  1  fathom, — 
and  another  eastward  of  the  south  point,  2^  cable's  lengths  off,  with  only  4  feet 
of  water.  In  the  bay  the  soundings  are  from  7  to  15  fathoms.  The  anchorage 
is  i  of  a  mile  southward  of  the  islet,  in  from  11  to  25  feithoms.  When  passing 
between  the  islet  and  the  shore,  keep  Fanais  point  in  one  with  Ponta  de  I'Este, 
which  leads  through  mid-channel. 

Ponta  Negra  is  low  and  rocky ; — ^from  it  a  steep  coast  runs  N.  f  W.  If  miles 
to  point  Santa  Catharina,  with  the  lofty  Pico  de  Aquilhino  between.  Half  a  mile 
beyond  point  Santa  Catharina  is  that  of  Ferreira  or  Josef  point,  the  vicinity  of 
which  is  low  and  irregular,  with  a  dangerous  bank  extending  from  it  to  the  north- 
eastward, above  i  of  a  mile, — some  parts  being  above  water :  the  soundings 
outside  the  bank  vary  from  7  to  15  fathoms.  Bound  the  bank  is  the  small  town 
of  Santa  CruZy  built  on  an  open  bay ;  on  the  S.W.  side  there  are  three  small  hills, 
each  crowned  by  a  church,  forming  good  marks  for  the  north  side  of  the  island  : 
it  is  of  some  considerable  extent,  but  not  frequented  by  shipping  from  being  too 
much  exposed  to  the  northward.  The  best  anchorage  about  the  island  is 
northward  of  point  Negra,  with  Baxo  islet  (near  the  S.E.  point)  in  a  line  with  the 
westernmost  part  of  Praya  islet,  or  rather  a  little  open :  this  is  eastward  of  a  bold 
escarpment  of  rocks  flanked  by  a  lofty  ridge  in  the  interior :  the  depths  are  from 
80  to  40  &thoms,  sandy  bottom,  with  shelter  from  South,  round  by  west,  to  N.  W. 
— ^being  exposed  in  all  other  directions. 

From  point  Ferreira,  the  coast  runs  nearly  N.W.  about  1^  miles  to  point 
Yermelha,  off  which  are  some  rocks ;  thence  it  takes  a  slight  curvature,  for  a  mile, 
towards  point  Pico  Negra,  round  the  north  of  the  island,  and  then  trends  S.W.  by 
W.  2  miles  to  Ponta  de  Fozo  do  Porto.  The  coast  line  between  points  Yermelha 
and  Fozo  do  Porto  is  generally  high  and  irregular,  forming  here  and  there  smaU 
coves,  and  along  the  entire  length  more  or  less  fringed  with  islets,  rocks,  and 
breakers. 

From  point  Fozo  do  Porto,  southward  of  which  is  a  projecting  headland  forming 
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^  the  western  extremity  of  Qraciosa,  the  coftst,  of  moderate  height,  runs  half-a-mib 
to  the  low  rocky  point  of  Gomez:  between  are  two  small  bights.  Off  point 
Gomez  there  is  a  brook,  and  it  can  be  readily  distinguished  by  having  near  it  the 
conical  peak  of  mount  Yermelha,  516  feet  high,  i  of  a  mile  inland.  Thence  to 
point  Branca  the  coast  is  high,  trending  sonthward  for  8  miles :  midway  is  the 
Tillage  of  Esperanza, — and  mount  Pedro  Botelho  is  a  conspicuous  object  from 
seaward  along  this  route.  Two  miles  S.E.  from  point  Branca  is  point  Fogo— the 
coast  between  bending  inwards  and  forming  a  bay,  the  shores  of  which  are 
bordered  with  rocks; — one  of  these  larger  than  the  others,  is  Forte  islet,  and  close 
by  is  the  landing  place.  At  pomt  Fogo  is  a  small  stream  of  water, — and  ^  a  mile 
inland,  the  village  of  La  Luz.  The  coast  with  a  small  curve  trends  thence  about 
B.E.  by  E.  li  miles  to  point  Sul. 

Tides ; — The  time  of  high  water  at  full  and  change,  is  12h.  15m.  at  P(»t 
Fraya  and  Santa  Cruz,  and  the  rise  of  tide  about  4  feet. 

The  outline  of  the  plateau  of  soundings  is  very  irregular  in  contour.  Off 
Fogo  point  on  the  south  and  Fanais  point  on  the  N.E.  of  the  island  the  line  of 
100  fiskthoms  is  about  f  of  a  mile  from  the  coast ;  between  the  two  points,  round 
by  Bazo  islet,  it  is  distant  from  1  to  1}  mile.  On  the  north,  N.W.,  west,  and 
S.W.  it  varies  between  1^  to  2^  miles  distant ;  but  between  Frades  and  Fogo 
points  and  nearly  opposite  Branca  point  it  is  prolonged  to  the  S.W.,  extending 
fully  8i  miles.  The  line  of  200  &thoms  is  at  no  great  distance  from  that  of 
100 :  it  is  most  removed  on  the  west,  south,  and  S.E.  sides — ^fluctuating  between 
i  a  mile  and  2  miles — elsewhere  it  is  scarcely  half  a  mile  beyond.  The 
character  of  the  bottom  is  also  uncertain — but  generally  on  the  N.E.,  sand,  or 
sand  and  shells, — and  on  the  S.W.,  sand,  sand  and  gravel,  or  rock,  within  a 
limited  distance. 

The  channel  between  Graciosa  and  San  Jorge  is  20  miles  wide;  and  that 
between  Graciosa  and  Teroeira  80  miles,  estimating  from  Baxo  islet,  near  the 
S.E.  point  of  the  former  to  the  Serreta  rocks  on  the  N.E.  of  the  latter  island  : 
both  channels  are  safe  and  free  from  hidden  dangers. 


L. — This  is  considered  the  principal  island  of  the  Azores :  it  is  the 
seat  of  government,  and  the  residence  of  the  civil  and  military  authorities.  The 
chief  town  of  the  island  is  Angra,  on  the  south  coast,  where  there  is  good 
shelter  from  all  points,  except  from  S.S.W.,  by  the  south,  to  east. 

Terceira  is  about  16i  miles  in  extent,  from  east  to  west,  and  9  miles  broad 
from  north  to  south  :  its  form  is  that  of  an  ellipse.  The  island  is  very  fertile, 
and  produces  abundance  of  com,  wine,  and  fruits ;  the  pasturage  for  cattle  is  also 
good,  and  wood  and  water  can  be  obtained  in  plenty.  Along  its  shores  fish  are 
plentiful,  and  of  good  quality.  The  number  of  inhabitants,  according  to  the  last 
census,  was  80,000. 

The  coasts  of  the  island  are  in  general  high  and  steep,  so  that  the  interior  is 
accessible  at  only  a  few  places,  and  these  are  frequently  defended  by  batteries  and 
fortifications.     The  interior  is  very  lofty,  some  of  the  mountains  being  over  2000 
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feet,  while  the  Galdeira  de  Sta.  Barbara^  in  the  western  part  of  the  island,  is 
estimated  to  be  8500  feet  above  the  sea  leyel.  The  island  is  eminently  volcanic, 
and  scattered  over  its  surface,  in  almost  every  direction,  are  beds  of  lava,  which 
have  flowed  from  the  mountains  dnring  periods  of  convulsion.  The  western  side 
of  the  island  is  higher  than  the  eastern,  and  the  Galdeira  de  Sta.  Barbara  may 
be  frequently  recognised  by  a  great  break  on  its  eastern  sidls,  which  is  seen  from 
seaward  at  a  short  distance,  or  from  the  N.E. 

Angra* — ^This  town  is  easily  recognised  by  Mount  Brazil,  a  rocky  peninsula, 
sheltering  the  bay  from  the  westward,  which  is  a  steep  hill,  forked  at  the  summit, 
having  an  elevation  of  555  feet  above  the  level  of  the  sea.  At  the  summit  of 
the  mountain  are  two  lakes ;  also  a  tower ;  and  at  its  foot  are  the  strong  forts  of 
San  Juan  and  San  Antonio,  which  are  a  great  defence  to  the  town.  On  the  N.E. 
side  of  the  bay  is  also  a  fort,  named  San  Sebastian.  All  these  objects  will  serve 
to  point  out  the  situation  of  the  bay  ;  but  it  may  be  still  farther  known  by  the 
Gabras,  or  Goat  islands,  which  lie  about  4  miles  to  the  S.E.  by  E.  of  the  mount. 
These  are  two  rocky  islets,  the  eastern  one  of  which  is  higher  and  larger  than 
the  other,  bein^  about  480  feet  high  ;  they  are  separated  from  the  shore  by  a 
channel  about  6i  cables  wide,  in  which  are  15  to  20  fathoms  water,  and  from 
each  other  by  a  narrow  passage,  in  which  are  about  7  fathoms.  The  larger  island 
is  accessible  only  on  its  north  side,  being  steep  to  the  south  and  west ;  and  when 
seen  from  the  southward  or  westward  it  presents  somewhat  the  appearance  of  a 
wedge.  Glose-to  all  ronnd  these  rocks  is  deep  water  of  8  to  80  £ftthoms.  Angra 
is  a  Bishop's  see,  and  contains  10,604  inhabitants. 

mA%m  Zal«ts. — ^Nearly  2  miles  S.S.E.  i  E.  from  the  Gabras  rocks  are  the 
Frades,  two  dangeroiis  islets ;  the  highest  of  these  is  pyramidal  in  shape,  and  has 
many  heads,  which,  at  a  distance,  appear  like  several  small  islets.  From  the  S.E. 
side  of  them  a  shoal  extends  about  a  cable's  length,  over  which  the  sea  breaks. 
In  the  immediate  vicinity  of  these  rocks  there  are  soundings  of  10  to  50  &thoms, 
and  between  them  and  the  Gabras  are  60  to  80  &thoms,  gravelly  bottom  and  clear 
ground. 

Shoal: — About E.  by  8.  i  S.  1^  miles  from  the  Frades  is  a  rocky  patch  of  28 

^fiithoms,  which  lies  with  the  Pico  de  las  Gontiendas,  bearing  N.  1 V  W.(true),and  the 

hirgest  Gabras  islet  W.  18**  N.  (true).  To  avoid  it,  bring  the  south  end  of  Gabras 

in  one  with  the  south  extremity  of  mount  Brazil,  and  you  will  pass  it  to  the 

northward. 

In  the  anchorage  of  Angra  there  is  plenty  of  room,  and  a  depth  of  water  of  9 
to  20  fathoms.  It  is  said  that  ships  should  moor  in  a  line  with  the  forts  of 
Antonio  and  San  Sebastian ;  this  is  necessary,  as  the  anchorage  is  open  to  all 
winds,  from  the  S.S.W.,  by  the  south,  to  East,  and  therefore  unsafe  when  it 
blows  from  those  quarters,  pajrticularly  from  the  S.W.,  which  causes  a  tremendous 
swell.  Larger  ships  anchor  eastward  of  mount  Brazil  in  80  to  40  fathoms, 
sandy  bottom  ;  but  it  is  necessary  to  be  always  ready  to  start  in  case  of  necessity. 

On  the  west  side  of  the  fort  of  San  Sebastian  is  a  sandy  beach,  named  Puerta 
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da  Pipas,  which  is  a  place  of  shelter  for  small  craft,  in  case  they  should  be 
prevented  by  sea  from  landing  at  the  mole. 

Vessels  approaching  the  bay  of  Angra  from  the  S.W.,  south,  or  S.E.  should 
steer  directly  for  mount  Brazil ;  and,  with  adverse  winds,  may  tack  boldly  with- 
out the  bay,  as  the  water  is  sufficiently  deep  up  to  the  shore ;  a  calm,  however, 
is  to  be  dreaded,  as  the  currents  are  strong  and  variable ;  we  would  not  therefore 
recommend  too  near  an  approach  under  such  circumstances,  as  it  is  an  iron- 
bound  coast,  and  a  ship  driven  on  it  would  be  placed  in  extreme  hazards.* 

The  following  Instructions  to  Mariners  were  issued  by  Gapt.  Yictorine  Je.  da 
S'Bodovalho,  Intendent  of  the  Azores,  at  the  port  of  Angra,  in  December, 
1864 : — <<  As  it  has  been  proved  that  during  gales  from  8.E.,  several  vessels 
have  been  wrecked  at  the  port  of  Angra,  and  seeing  that  the  cause  of  thoee 
wrecks  has  originated  through  the  want  of  good  moorings,  in  order  to  avoid  as 
&r  as  possible  any  accident  for  the  future,  I  have  ordered  the  pilots  to  examine 
the  anchors  snd  chains  wherewith  they  have  to  anchor  vessels, — one  of  which 
anchors  and  chains  ought  to  be  of  larger  dimensions  than  the  proportionate 
tonnage  of  the  vessel,  in  order  to  be  the  better  able  to  resist  any  gale,  not  being 
excessive. 

<'  When  the  wind  and  sea  from  the  S.E.  may  be  such  as  to  endanger  the  entry 
of  vessels  into  the  port,  a  broad  red  and  white  burjee  will  be  hoisted  at  the  flag- 
staff of  the  custom-house  quay,  which  signal  will  be  repeated  at  point  San 
Antonio,  in  order  to  indicate  to  the  vessels  that  they  should  keep  off  until  the 
weather  moderates.*' 

From  the  bay  of  Angra  the  coast  runs  to  the  E.S.E.  about  6^  miles,  to  point 
Contiendas,  the  south-east  extremity  of  the  island,  and  is  high  and  bold  with 
deep  water  a  short  distance  off.  This  point  is  remarkable,  being  low  and 
projecting  somewhat  into  the  sea,  and  has  on  its  summit  three  hills,  the  western 
one  of  which  is  named  Pico  da  Mine,  and  the  eastern  one  Pico  de  las  Contiendas; 
both  these  are  of  equal  height  (498  feet),  and  serve  as  good  marks  by  which  to 
recognise  the  point. 

At  about  one-third  of  a  mile  north  of  point  Contiendas  is  point  Mina,  having 
off  it  four  islets  close  to  the  shore ;  and  8^  miles  north  of  this  is  point  Saif 
Jorge,  which  is  low  and  rocky,  and  surmounted  by  a  battery.  On  the  summit  of 
point  San  Jorge  is  the  Pico  do  Capito,  487  feet  high  ;  and  2  miles  south  of  it  is 
a  small  place,  named  Novo,  where  boats  may  land. 


*  In  1861,  notice  was  given,  that  a  white  triangular  flag  would  be  hoisted  at  the  battery  on 
point  San  Antonio,  monnt  Brazil,  whenever  it  ii  considered  imprudent  for  vessels  to  anchor. 
Should  a  vessel  not  pay  attention  to  this  signal,  the  commander  of  the  battery  is  authorised  to 
fire  with  blank  cartridge,  which  will  be  repeated  at  reasonable  intervals^  in  case  no  attention  is 
paid  to  it ;  the  expenoe  of  such  to  be  borne  by  the  master  of  the  ship.  In  the  event  of 
necessity  compelling  you  to  run  into  the  port  in  order  to  beach,  or  should  any  unwonted  circum- 
stance or  disaster  have  happened  on  board,  then  the  national  colours  must  be  hoisted  in  the 
rigging,  which  will  be  a  guide  for  the  officer  in  command  not  to  fire. 
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TrtLTA  Bay. — ^Northward  of  Point  San  Jorge,  about  2  miles,  is  Malmerendo 
point,  which  is  high,  rocky,  and  steep,  and  has  at  its  foot  some  breakers,  and  a 
rock  which  covers  with  the  tide*  Between  these  points  is  the  bay  of  Praya, 
which  is  considered  to  contain  the  best  and  safest  anchorage  in  the  Azores,  its 
only  disadvantage  being  that  it  is  open  to  easterly  winds.  The  extent  of  the  bay 
is  abont  2  miles,  and  at  its  head  is  a  large  and  popalous  town,  which  is  well 
defended  by  batteries.  The  shores  of  the  bay  are  low  and  sandy,  and  the  sound- 
ings average  from  8  to  10  feithoms,  on  a  bottom  of  sand,  shoaling  gradually  as 
yon  approach  the  town. 

A  good  mark  for  approaching  the  bay,  when  at  a  great  distance  off,  and  the 
high  lands  are  not  hidden  by  the  clouds,  is  the  chain  of  mountains  in  the 
interior,  named  Pico  Norte  and  Pico  Agudo,  which  are  of  the  respective  eleva- 
tions of  2685  and  2650  feet  above  the  level  of  the  sea.  The  southern  part  of 
this  chain  is  nearly  on  the  meridian  of  the  bay,  and  bears  from  it  about 
W.N.W.  i  N. 

The  best  anchorage  in  Praya  Bay  is  with  point  Malmerendo  in  one  with 
Cameiros  island,  situated  8  miles  northward  of  the  point.  Here  you  will  be  in 
about  20  fiftthoms,  and  may  ride  with  the  two  towers  at  the  bottom  of  the  bay  in 
one ;  or  east  of  the  steeple  of  Santa  Cruz,  which  is  the  highest  in  the  town,  with 
the  town  bearing  about  N.W.  In  fine  weather  from  June  to  September,  you  may 
anchor  still  nearer  the  town,  in  8  to  10  fathoms,  as  winds  are  not  then  so  strong, 
and  blow  generally  from  the  westward.  When  landing,  it  is  not  recommended  to 
attempt  it  in  the  south  part  of  the  bay,  because  a  bank  lines  the  shore,  and 
would  put  you  to  great  inconvenience ;  the  best  landing  place  is  consequently  at 
the  town. 

At  Porto  Praya  it  is  high  water  at  about  12h.  85m.  on  the  days  of  full  and 
change,  with  a  rise  of  tide  of  about  4  feet.  Here  refreshments  of  every  description 
can  be  obtained,  and  wood  and  water  in  plenty. 

Upon  the  parallel  of  Praya  bay  the  bank  of  soundings  extends  outwards  about  7 
miles.  In  a  depth  of  226  fathoms,  which  will  be  found  at  this  distance,  the  ground 
is  generally  of  rock,  but  these  soundings  are  not  maintained  long,  as  the  depth 
immediately  decreases  to  90  fathoms,  and  then  gradually  diminishes  to  the 
entrance  of  the  bay.  The  bottom  is  generally  of  sand,  although  occasionally  roeky 
ground  is  met  with :  and  the  depth  at  8  miles  from  the  town  is  70  fathoms  ;  at 
1|  miles  85  fathoms  ;  and  at  1  mile  20  fathoms. 

At  8  miles  northward  of  Malmerendo  point  is  a  small  islet  62  feet  high  named 
Cameiros,  which  is  very  steep,  and  separated  from  the  shore  by  a  channel  half  a 
mile  wide,  in  which  are  soundings  of  17  to  20  fathoms.  Ships  may  pass  through 
this  passage,  as  there  is  no  danger  except  a  smsfti  rock  a  little  north  of  point 
Cameiros,  and  very  near  the  coast. 

The  north  and  west  coasts  of  Terceira  being  steep  and  quite  inaccessible,  it  is 
unnecessary  to  add  a  description  here ;  suffice  it  to  say  that  there  is  no  place  of 
shelter  or  anchorage,  and  that  generally  deep  water  is  found  close  to  the  shores. 
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Shoals:— ki  nearly  2  miles  N.W.  by  N.  from  point  Serreta,  the  west  pomt  of 
the  island,  are  two  patches  of  4i  &thoms,  with  16  to  30  fathoms  close  to  thfim, 
deepening  rapidly  to  80  and  100  fathoms.  They  lie  with  point  Serreta  in  one 
with  the  middle  of  the  summit  of  the  Caldeira  de  Santa  Barbara,  and  yon  will  have 
passed  them  to  the  southward  when  Pico  Nigra  is  in  one  with  the  extremity  of  the 
point ;  and  to  the  northward,  when  the  same  hill  is  in  one  with  Negrita  point,  or 
with  the  middle  of  the  summit  of  Caldeira.  Between  these  patches  and  the  shore 
there  is  a  good  channel  of  80  to  60  fathoms  water,  but  it  is  safer  always  to  pass 
outside. 

Between  Terceira  and  San  Miguel  a  rock  was  reported  in  1850,  and  attempts 
were  made  to  discoyer  it,  but  without  success,  no  bottom  haying  been  found  at  tiie 
depths  of  200  and  800  fathoms. 

The  plateau  of  soundings  around  Terceira  is  yery  irregular.  On  the  west  and 
N.W.  coasts  the  line  of  100  fathoms  yaries  from  half  a  mile  to  H  miles  from  the 
shore,  except  oflf  Serreta  point  and  in  the  yicinity  of  the  Serreta  rocks,  where  it 
abruptly  extends  to  the  distance  of  4  miles.  On  the  north  and  south  sides  of  the 
island  the  100  &thoms  line  is  found  no  nearer  than  from  2  to  8  miles  from  the 
shore,  and  extending  to  4  miles  on  the  east  and  S.E.  side.  The  line  of  200  fathoms 
is  equally  yariable,  in  some  places  immediately  fringing  the  100  &thoms*  line, 
but  in  others,  as  off  Eua  Longa  point  (on  the  north)  and  Biscoitos  point  (on  the 
S.E.),  extending  to  the  distance  of  4  or  5  miles. 

BAXr  anovBi.,  or  8t.  anosLaBi.. — This  island,  although  not  the  seat  of  govern- 
ment, yet  is  the  most  important,  commercially  of  any  of  the  Azores  group  of  islands. 
It  is  about  85  miles  long,  by  7^  miles  wide,  in  its  broadest  part,  which  ia  at  its 
eaastem  end,  and  has  somewhat  of  a  rounded  form,  the  bend  being  to  the 
southward. 

The  chief  town,  Fonta  Delgada,  is  on  the  west  side  of  a  small  bay  on  the 
south  side  of  the  island,  and  is  situated  in  Lat.  87""  45'  N.,  and  Long.  85""  40'  W. 
It  possesses  some  good  public  buildings,  and  many  conyeniences  for  shipping ; 
and  the  population  amounts  to  18,088. 

There  is  a  mole  for  the  protection  of  small  vessels,  and  it  has  lately  been  pro- 
posed to  build  some  docks,  at  a  cost  of  £150,000,  but  whether  the  idea  will  be 
carried  out  remains  to  be  seen,  as  the  private  capitalists  of  the  island  did  not 
seem  willing  to  encourage  it. 

San  Miguel  is  undoubtedly  volcanic,  and  presents  a  great  variety  of  appearance 
as  it  is  passed  from  east  to  west.  The  east  end  rises  from  a  bluff  sea-cliff  of 
between  1200  and  1400  feet  elevation  to  a  lofty  inland  peak,  from  which  a 
central  range,  varying  in  height  between  2000  and  2500  feet,  runs  westward, 
terminating  in  the  Serra  da  Agoa  de  Pao,  8070  feet  above  the  sea.  The  sea- 
coast  gradually  declines  in  approaching  the  east  point,  where  it  is  not  more  than 
about  100  feet  high.  The  part  next  seen  is  lower,  and  its  outline,  as  presented 
by  the  summits  of  numerous  volcanic  monticules  of  about  1800  feet  el«vation.  is 
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united  in  a  central  ridge  more  undulating  ;  the  western  extremity  being  marked 
by  the  conspicuous  Serra  Gorda,  1570  feet  above  the  sea ;  its  shores  on  both 
sides  are  low,  broken,  and  rocky.  Of  the  remaining  part  the  aspect  is  that  of  a 
vast  truncated  cone,  irregularly  cut  off,  at  an  elevation  of  about  1,800  feet,  and 
falling  on  the  north,  west,  and  south  sides  to  a  perpendicular  coast  of  between 
800  and  800  feet  high.  The  outline  is  varied  by  the  intervention  of  peaks,  thrown 
up  on  the  summit  and  flanks,  and  round  the  foot  of  the  mountain,  some  of  which 
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Shoals: — ^At  nearly  2  miles  N.W.  by  N.  from  point  Seiroia,  the  west  point  0/ 
the  island,  are  two  patches  of  4f  &thoms,  with  15  to  SO  fathoms  close  to  them, 
deepening  rapidly  to  80  and  100  fathoms.  They  lie  with  point  Serreta  in  one 
with  the  middle  of  the  summit  of  the  Caldeira  de  Santa  Barbara,  and  yon  will  have 
passed  them  to  the  southward  when  Pico  Nigra  is  in  one  with  the  extremity  of  the 
point ;  and  to  the  northward,  when  the  same  hill  is  in  one  with  Negrita  point,  or 
with  the  middle  of  the  summit  of  Caldeira.     Between  these  patches  and  the  shoxe 
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united  in  a  central  ridge  more  undulating ;  the  western  extremity  being  marked 
by  the  conspicuous  Sena  Gorda,  1570  feet  above  the  sea ;  its  shores  on  both 
sides  are  low,  broken,  and  rocky.  Of  the  remaining  part  the  aspect  is  that  of  a 
vast  truncated  cone,  irregularly  cut  off,  at  an  elevation  of  about  1,800  feet,  and 
falling  on  the  north,  west,  and  south  sides  to  a  perpendicular  coast  of  between 
800  and  800  feet  high.  The  outline  is  varied  by  the  intervention  of  peaks,  thrown 
up  on  the  summit  and  flanks,  and  round  the  foot  of  the  mountain,  some  of  which 
are  of  considerable  elevation. 

In  the  higher  parts  of  the  island  the  surface  is  generally  covered  with  an  under- 
growth of  heaths,  cedar,  laurel,  laurestinus,  and  other  evergreen  shrubs,  which 
give  the  mountains  an  exceedingly  rich  and  wooded  appearance,  notwithstanding 
the  inroads  of  cultivation  and  the  more  destructive  demand  for  fuel.  Like  all 
volcanic  countries,  the  fiEUse  of  the  island  is  uneven  and  irregular,  being  deeply 
excavated  by  numerous  ravines,  and  roughened  by  streams  of  semi-vitrifled  and 
scoriaceous  lava  that  resist  all  atmospheric  influences  and  repel  vegetation.  Heavy 
rains  idling  on  the  mountains  afford  a  constant  supply  of  water  to  four  lakes  at 
the  bottom  of  extinct  craters  or  subsidences,  ancl  a  number  of  minor  reservoirs, 
and  through  them  to  small  streams  rapidly  running  down  on  all  sides  into  the  sea. 

The  rich  level  countiy  of  the  island  is  well  adapted  for  the  growth  of  wheat, 
Indian  com,  and  beans,  or  callivances.  The  vine  and  orange  are  cultivated  in  the 
lava  districts,  and  yield  abundance  of  fruit.  The  lava  in  the  south-eastern  region 
of  the  island  is  generally  understood  to  be  older,  softer,  and  to  become  more 
speedily  fertile  than  that  of  the  north-western  region ;  and  this  latter  preserves  such 
a  degree  of  hardness  as  to  be,  in  several  places,  incapable  of  yielding  to  the  industry 
of  man.  The  surface  in  the  intermediate  parts,  between  the  volcanic  lands  and  the 
level  country,  displays  volcanic  sand,  metallic  slag,  pumice-stone,  &c. 

The  wild  animals  peculiar  to  the  island  are  the  rabbit,  ferret,  weasel,  rat,  monse, 
and  bat ;  to  which  may  be  added  the  frog,  which  was  introduced  a  few  years  ago 
by  a  landed  proprietor,  and  now  inhabits  every  pool.  The  flsh  are  mostly  the  same 
as  those  of  Madeira.  The  birds  permanently  belonging  to  the  island  are  the  buzzard, 
which  gives  its  name  to  the  *'  Accres,"  little  owl  fstrix  passerinaj^  starling,  black- 
bird, chaffinch,  mountain  finch,  canary  finch,  yellow  wagtail,  redbreast,  black- 
cap, willow  wren,  gold-crested  wren,  wood-pigeon,  rock-pigeon,  red-legged  partridge, 
quail,  sanderling,  green  sand-piper,  sandwich  tern,  herring-gull,  common  gull,  and 
stormy  petrel.  In  addition  to  these,  of  which  some  are  rare,  others  common,  the 
follomng  are  occasional  visitants: — the  swallow,  eagle-owl,  raven,  crow,  pied 
woodpecker,  hoopoe,  bullfinch,  goldfinch,  heron,  crane,  bittern,  spoonbill,  curlew, 
woodcock,  snipe,  kingfisher,  water-rail,  coot,  puffin,  wild  swan,  widgeon,  and  teal. 

Although  the  climate  is  variable  both  in  heat  and  humidity,  it  is  of  the  most 
temperate  kind,  and  the  changes  do  not  materially  affect  health,  personal  comfort, 
or  the  operation  of  out-door  business.  As  in  summer  it  is  seldom  that  clouds  do 
not  float  in  the  atmosphere  to  offer  an  occasional  mitigation  of  the  sun's  heat,  so 
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in  winter  there  are  few  days  when  this  is  not  felt,  and  daring  the  whole  year  there 
is  not  one  of  necessary  total  suspension  of  agricultural  labour. 

The  number  of  inhabitants,  by  the  last  census,  was  80,809.  The  people  are 
said  to  be  generally  industrious,  sober,  frugal,  and,  with  an  exception  common  in 
southern  climates,  cleanly  in  their  persons.  Their  address  is  mild  and  engaging, 
but  they  are  of  passionate  temper  and  vindictiYe  disposition :  and,  notwithstanding 
the  flGuniliarity  of  salutations,  they  are ,  naturally  distrustful  of  each  other,  and 
deficient  in  real  cordiality  of  feeling.  In  domestic  life  they  are  harsh  and  cmel ;  men 
beating  their  wives,  and  mothers  their  children,  with  the  greatest  ferocity.  Their 
moral  character  is  also  at  a  low  standard,  whether  as  regards  truth,  honesij,  or 
chastity  ;  nor  in  any  class  are  breaches  of  these  virtues  sufficiently  reprobated  to 
correct  the  popular  neglect  of  them.  As  if  sensible  of  their  dangerous  propensities, 
it  is  said  they  never  live  in  retired  situations  at  a  distance  from  the  protection  of 
their  neighbours,  but  construct  their  habitations  in  villages  where  they  can  at  all 
times  command  assistance. 

The  western  point  of  San  Mi^el  is  point  Ferraria,  which  is  high  and  steep,  and 
has  on  its  summit  a  hill  named  the  peak  of  Camarinhas,  which  is  687  feet  high. 
From  the  base  of  the  point,  a  point  of  lower  elevation  and  bordered  with  a  reef 
runs  to  the  N.W.  about  one-third  of  a  mile,  and  causes  breakers  sometimes  to  a 
considerable  distance.  Upon  the  reef  there  are  several  rocks  above  water,  and 
close  to  its  edge  are  soundings  of  10  to  20  &thoms.  At  about  a  mile  northward 
of  the  point  is  a  small  patch  of  15  fathoms,  tlio  site  of  the  island  of  Sabrina,  which 
was  thrown  up  on  the  11th  of  June,  1811,  and  shortly  after  became  submerged; 
it  has  soundings  of  80  fathoms  close  to  it  on  the  western  side,  and  between  it  and 
the  shore  17  and  15  fathoms. 

At  2.}  miles  southward  of  Ferraria  point  is  that  of  Candelaria,  having  near  it  a 
rock  upon  which  the  sea  breaks.  Hence  the  coast  runs  S.S.E.  9i  miles  to  Ponta 
Delgada,  and  is  high,  abrupt,  and  rocky,  with  some  detached  rocks  off  its 
projecting  parts. 

Bay  of  Ponta  Delgada, — ^Eastward  of  Ponta  Delgada  is  the  bay  of  Ponta  Del- 
gada, which  contains  the  principal  town  of  the  island,  and  is  entirely  exposed  to 
the  southward,  being  protected  only  from  the  winds  which  blow  off  the  land.  The 
soundings  at  1^  miles  off  the  shore  are  about  40  and  60  fathoms,  thence  gradnaUy 
decreasing  to  10  and  8  fathoms  ;  and  the  bottom  is  of  sand ;  while  outside  this 
depth  of  40  and  60  fathoms  the  bank  of  soundings  is  soon  lost,  there  being  no 
ground  at  the  depth  of  200  fathoms. 

The  town  of  Ponta  Delgada  is  protected  by  batteries,  and  well  built,  the  houses 
and  streets  standing  on  a  gentle  declivity.  There  are  a  college,  several  convents, 
and  a  custom-house,  and  the  various  public  buildings  are  represented  to  be 
commodious  and  to  have  some  pretension  to  elegance.  At  1^  cable's  length  from 
point  San  Pedro  are  two  rocks,  which  must  be  carefully  avoided ;  they  stand 
within  the  5  fathoms  lin6. 

There  is  no  difficulty  in  taking  the  anchorage  here  ;  but  the  best,  because  it  is 


THE  AZ0RE8~SAN  MIGUEL.  871 

suitable  for  all  winds,  is  at  about  a  mile  from  the  town,  in  a  depth  of  about  40 
fathoms,  on  a  bottom  of  sand.  Vessels  also  anchor  nearer  the  town  in  17  to  10 
fathoms,  at  a  half  to  a  quarter  of  a  mile  from  point  San  Pedro,  but  only  in  fine 
weather.  If  compelled  by  a  southerly  gale  to  quit  this  anchorage,  it  is  best  to 
round  the  western  end  of  the  island,  and  await  a  shift  of  wind  from  the  N.W., 
which  usually  succeeds  a  S.  W.  wind.  Thus  the  roadstead  may  be  easily  regained ; 
but,  should  you  run  to  the  south-eastward,  it  may  be  ten  days,  or  more,  before 
you  can  beat  back  to  the  road,  as  the  current  frequently  sets  to  the  S.E.  In 
beatiqg  up,  keep  close  in  nhore,  only  avoiding  some  rocks  which  lie  near  point 
Galera.* 

There  have  been  five  buoys  lately  moored  in  this  anchorage,  which  will 
considerably  reduce  the  risk  of  vessels  leaving  their  anchors  and  chains  behind 
them  when  they  leave  the  road;  and  signals  also  have  been  established,  which  are 
made  from  the  flag-staff  on  the  Custom-house  quay,  in  the  following  manner : — 

A  red  flag, — Vessels  must  weigh  anchor  on  account  of  the  weather. 

A  white  fla{/. — ^Vessels  in  sight  may  make  for  the  anchorage. 

A  red  Jlag  with  a  white  harder. — Boats  must  not  be  sent  on  shore,  tbe  landing 
being  dangerous. 

From  point  San  Pedro  the  coast  runs  1^  miles  eastwai-d  to  point  Rosto  do  Cao, 
and  is  rocky  and  broken  ;  on  this  point  is  a  small  hill.  Thence  it  runs  2f  miles 
to  point  Alagoa,  and  is  of  but  moderate  height,  with  some  rocks  close-to,  eastward 
of  which  is  a  small  cove  named  Cameyros,  and  near  it  the  village  of  Alagoa.  It 
now  turns  to  the  S.S.E.  3  miles  to  point  Agoa,  and  is  clear  all  the  way.  On  the 
east  side  of  this  latter  point  is  port  Oabassos,  which  is  merely  an  open  cove 
suitable  for  boats,  with  the  village  of  Agoa  do  Pao  at  its  head,  where  there  is 
landing  near  the  stream.  Point  Galera  forms  the  cast  side  of  port  Oabassos,  and 
is  rocky  and  abrupt,  with  rocks  standing  some  distance  out ;  on  the  summit  of  the 
point  is  a  small  hill. 

From  point  Galera  the  coast  is  high  and  bold,  and  runs  2}  miles  to  point 
Pyramida,  which  has  a  reef  extending  from  it  about  a  quarter  of  a  mile,  and  a  rock 
awash  with  the  surface  of  the  water  near  it,  so  that  a  close  approach  must  not  be 
made.    Hence  to  Villa  Franca  the  distance  is  1.^  miles. 

Villa  Franca  is  a  small  village  close  to  the  shore  side,  built  on  land  of  a  moderate 
height|  Near  it  is  a  stream  of  fresh  water,  having  on  its  east  side  a  rooky  point 
named  Area,  from  which  a  reef  runs  out  about  2  cable's  lengths.  From  Area  point 
the  coast  runs  nearly  3  miles  to  point  Garca,  and  is  high  and  bold  close-to. 

Rock : — Off  ViUa  Franca  is  a  remarkable  volcanic  rock  about  80  feet  high, 
named  Villa  Franca  islet,  which  has  a  circular  basin  in  its  centre,  the  entrance  to 
which  faces  the  town.     This  basin  is  not  very  extensive,  but  the  depth  is  sufficient 

•  In  1846  an  order  was  iFsued  by  the  Governor  of  San  Miguel,  directing  that  a  signal  gun 
shoald  bo  fired,  upon  any  ship  approaching  the  roadstead  without  hoisting  her  national  flag; — 
the  master  to  pay  the  expense  of  the  same. 

i;  !.  .{ 
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to  admit  small  veBsels  to  careen,  or  for  purposes  of  shelter.     From   recent 
observations  it  would  seem  that  it  is  becoming  filled  np  with  sand. 

Serro  da  Lago 

Agoa  do  Pao.  do  Pogo. 


Galeia  Point.  Villa  Franca  Island.  Villa  Franca. 

The  channel  between  Villa  Franca  islet  and  the  shore  is  of  the  width  of  three 
cable's  lengths,  and  here  is  the  principal  anchorage.     The  depth  is  frdm  4  to  10       Ti 
fathoms,  sandy  bottom,  and  vessels  moor  North  and  South,  with  a  hawser  on  shore,         I 
on  to  the  islet;  but  the  latter,  owing  to  its  diminutive  size,  does  not  shelter  a 
vessel  from  the  wind  and  sea,  between  E.S.E.,  by  south,  to  S.S.W. 

From  Villa  Franca  to  point  Retorta,  the  S.E.  end  of  St.  Michael's,  the  distanoe 
is  18  miles  ;  the  coast  maintains  its  elevated  character,  and  has  no  dangers  but 
what  are  close  to  the  shore, — the  most  prominent  being  Lobeira  rock  off  a  point 
of  the  same  name.  Point  Retorta  is  bold,  very  elevated,  and  of  a  rounded  form, 
with  some  rocks  close  to  its  base,  and  has  over  it  a  high  mountain,  named  Pico  de 
Nunez,  of  the  estimated  height  of  2220  feet. 

The  coast  on  the  east  side  of  the  island  is  all  high  and  bold,  with  6  to  8  fathoms 
a  short  distance  off.  About  five  miles  from  Retorta  point  is  Amel  point  and  the 
hamlet  of  Nazarete,  before  which  small  vessels  can  anchor,  but  the  shelter  is 
indifferent  and  the  ground  bad. 

The  Qorth  side  is  in  general  high  and  bold,  and  affords  no  place  of  shelter 
whatever,  being  entirely  exposed  to  the  northward.  At  about  2^  miles  north- 
eastward of  Ferraiia  point,  is  the  little  harbour  of  Mosteiros,  with  some  remarkable 
islets  near  it;  the  largest  of  which  is  high,  sloped,  and  smooth  at  its  summit,  with 
an  aperture,  through  which  the  sea  passes  from  one  side  to  the  other.  Point 
Mosteiros  has  some  reefs  about  it ;  between  it  and  point  Bretanha  is  the  bay  of 
Joao  Bom,  in  the  vicinity  of  which  the  coast  is  high  and  rocky,  and  is  further 
distinguished  by  a  sharp  pointed  hill  named  the  Pico  da  Maffa.  Hence  18  miles 
will  bring  us  to  Ribeira  Grande,  a  large  town,  but  there  is  no  anchorage,  or 
harbour,  nor  even  landing,  except  when  the  sea  is  very  smooth.*     Hence  to  the 

*  It  having  been  represented  that  the  bottom  on  the  north  tide  of  St.  Michael  is  fool  in  the 
anchoring  depths,  and  that  no  yessel  would  be  likely  to  recover  her  anchor  if  she  brought  up 
there,  I  thought  it  my  duty  to  take  the  earliest  opportunity  of  proceeding  thither,  idth  the  agent 
for  Lloyd's  at  this  port,  for  the  purpose  of  ascertaining  the  truth  of  these  assertions. 
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N.E.  extremity  of  the  island,  point  Biyeira,  there  is  no  place  of  oonsequenoe,  and 
the  coast  is  all  high  and  bold,  with  soundings  extending  2  miles  from  the  shore. 

It  may  be  remarked,  generally,  that  the  coasts  of  San  Migael  or  St.  Michael 
are  all  bold,  and  may  be  approached  without  fear,  as  all  the  dangers  lie  within  a 
quarter  of  a  mile  of  the  shore,  with  the  exception  of  those  between  Mosteiros  and 
Ferraria  points  already  noticed.  When  approaching  from  the  westward,  the  N.W. 
end  of  the  island  has  an  unpromising  appearance,  as  it  presents  but  barren 
mountains  of  stupendous  bulk,  with  a  steep  barren  coast,  surmounted  by  a  few  trees 
of  slender  growth.  If  approaching  from  the  eastward,  for  Ponta  Delgada,  take 
care  to  give  point  Galera  a  good  offing,  not  only  on  account  of  the  rocks,  which 
have  before  been  mentioned,  but  because  the  high  land  behind  often  occasions  a 
calm  thereabout.  During  the  winter  months  heavy  squalls  are  often  frequent, 
from  S.W.  to  N.W.,  more  particularly  from  the  latter  quarter. 

The  plateau  of  soundings  generally  follows  the  sinuosities  of  the  coast :  the  line 
of  100  fathoms  is  found  at  from  1  to  8  miles*  distance  from  the  shores,  except  off 
point  Bibeira  (east  side),  where  it  extends  to  6  miles,  and  again  off  the  village  of 
Albufeira  (south  side),  where  it  is  found  within  two-thirds  of  a  mile  of  the  shore. 
The  line  of  200  f&thoms  rarely  extends  a  mile  beyond  the  100  f&thoms  line. 

The  channel  between  St.  Michael's  and  Terceira  is  safe,  but  it  is  and  always 
has  been,  the  seat  of  great  volcanic  disturbance. 

Tides: — It  is  high  water  at  full  and  change,  at  12h.  80m  ;  the  rise  and  fall 
being  6  feet. 

BAHTA  iMTiiUTA,  or  ST.  BBLABT. — The  island  of  St.  Mary  is  about  7  miles 
in  its  greatest,  and  5  miles  in  its  smallest  diameter,  and  contains  an  area  of  86 
square  miles,  or  about  27,000  English  acres.  It  has  nearly  in  the  centre  the 
double-peaked  mountain  of  Pico  Alto,  1870  feet  in  height,  which  falls  on  the  east 
and  west  sides  to  a  shelving  base  of  about  a  mile  in  breadth,  and  850  feet  above 
the  sea.  To  the  north  and  south  it  throws  out  a  range  of  undulating  heights, 
which  terminate  at  the  sea  in  lofty  mural  cliffs  of  more  than  200  feet  in  elevation. 
The  east  side  of  this  range  is  covered  with  hills,  diminishing  in  altitude  as  they 
recede  from  the  centre,  and  intersected  by  numerous  gorges  of  increasing  width 
and  depth,  the  channels  by  which  the  heavy  rains  of  winter  reach  their  point  of 
discharge.  The  west  side  is  a  slightly  inclining  and  undulating  plain,  also  cut  by 
ravines,  terminating  in  cliffs  more  than  100  feet  high.  The  aspect  of  St.  Mary 
is  therefore  on  all  sides  perfectly  bold ;  the  central  peak  distinct,  the  subordinate 

The  reeolt  of  oni  survey  was,  that,  at  about  half  a  mile  distant  from  the  shore,  between  Bibeira 
Grande  and  the  Mono  das  Capellas,  there  is  a  line  which,  with  occasional  projections  towards 
the  land,  separates  the  fonl  and  stony  bottom  of  the  coast  from  a  perfectly  smooth  and  firm  bed 
of  fine  sand,  sloping  to  seaward ;  that  along  this  line  the  depth  varies  from  25  to  85  fitthoms, 
and  from  the  nigged  nature  of  the  coast  itself,  the  smaU  port  of  Capellas  is  the  only  part  at 
which  it  would  be  safe  for  boats  to  disembark. 

T.   C.   HUHT. 

British  Consulate,  St.  Michael,  24th  Dec.  1841. 
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range  high  and  of  varied  outline,  and  the  coast  abrupt,  precipitous,  and  based  by 
the  usual  accumulation  of  fallen  masses. 

The  sur&ce  on  the  west  side  is  much  overlaid  with  stones,  and  bears  a  spare 
vegetation  of  the  grasses  and  weeds  of  argillaceous  soils  ;  the  central  range  is 
covered  with  the  common  heath,  myrtle,  and  arbutus  of  the  Azores,  and  the  east 
side  ifi  occupied,  for  the  most  part,  with  the  agricultural  produce  of  the  island. 
Of  trees,  there  are  a  few  in  small  plantations,  and  there  is  an  increasing 
inclination  to  extend  the  culture  of  the  orange  ;  but  the  shrubs  of  the  mountains, 
which  now  contribute  most  to  the  wooded  appearance  of  the  surface,  are  &st 
disappearing  under  the  axes  of  the  fael-eutters,  and  the  demand  for  land  snited 
to  the  cultivation  of  com. 

The  number  of  inhabitants  is  about  4000.  The  people  are  represented  to  be 
well  formed  and  active,  and  their  complexion  and  cast  of  features  partake  more 
of  a  northern  character  than  is  generally  seen  in  the  Portuguese.  The  men  are 
of  good  height  and  muscular,  although  frequently  exposed  to  scarcity  of  food. 
In  their  manners  they  are  mild  and  engaging,  ready  to  lend  each  other  services 
or  provisions,  and  scrupulously  exact  in  salutations,  to  which  they  give  greater 
apparent  cordiality  than  is  observed  in  the  neighbouring  island.  They  arc  of 
grave  temperament,  and  disinclined  to  popular  sports  and  amusements,  owing 
probably  to  the  constant  and  sensible  difficulties  of  their  existence  and  the  ever- 
present  reflection  that  they  are,  in  their  own  words,  "very  poor."  Yet 
superficially,  there  are  no  indications  of  this  poverty  :  their  dress  is  whole  and 
cleanly,  and  their  houses  are  well  kept,  both  inside  and  outside,  and  in  good 
repair.  The  cheapness  of  lime,  pottery,  and  tiles  enables  them,  at  a  trifling  cost, 
to  provide  themselves  with  a  sufficient  stock  of  necessary  household  utensils,  as 
well  as  to  preserve  the  roofs  and  plaster  of  their  houses.  Indeed,  there  is  perhaps 
no  country  of  the  same  resources  where  the  external  appearance  of  the  honses 
lends  a  more  cheerful  air  to  the  landscape  or  shows  more  outward  signs  of 
prosperity  and  generally  difiused  wealth. 

The  produce  of  the  island  consists  of  wheat,  Indian  com,  oranges,  and  a  small 
quantity  of  wine,  potatoes,  beans,  and  other  articles  not  registered.  About  half 
the  wheat  and  all  the  oranges  are  exported ;  the  remaining  provisions  are 
consumed  on  the  island.  To  the  growth  of  this  produce  is  appropriated  one -sixth 
of  ftie  whole  area ;  the  remainder  is  sterile.  Of  the  western  plain,  the  greater 
part  is  only  flt  for  pasturage,  the  rest  being  either  barren  mountain-land  or 
underwood.  There  is  a  good  supply  of  homed  cattle,  sheep,  pigs,  goats,  horses 
and  asses.  For  these  the  grass  and  other  fodder  of  the  island  do  not  afford  a 
sufficient  supply  of  food;  and  they  are,  therefore,  fed  in  winter  on  the  braised 
leaves  of  the  aloes,  which  are  cultivated  for  the  purpose  on  the  stony  ground  and 
the  otherwise  unprofltable  sides  of  the  ravines. 

The  land  communications  are  extensive,  and  in  dry  weather  excellent ;  the  nearly 
exclusive  use  of  ox-carts  for  transporting  produce  maintaining  a  good  width,  and 
the  firm  consistence  of  the  soil  giving  them  a  resisting  and  durable  foundation. 


THE  AZORES— SANTA  MARU.  876 

Tlie  island  is  on  all  sides  easy  of  defence  against  external  attack,  the  varions 
landing-places  being  close-to  and  commanded  by  high  positions,  and  without  cover 
for  a  disembarking  force.  The  artificial  defences  are  at  present  insufficient  in 
number  and  in  bad  repair,  and  the  number  of  landing-places  would  render  a  large 
force  necessary  for  the  repelling  of  invasion. 

The  N.E.  end  of  the  island  is  formed  by  the  bifurcated  point  of  Mates  and 
point  Souza  ;  a  reef  extends  a  short  distance  from  the  base  of  the  former,  and  on 
each  side  of  the  latter  there  is  a  rock  on  which  the  water  breaks.  The  points 
are  moderately  high  and  rocky,  with  high  land  behind — a  character  which  equally 
applies  to  the  irregularly  curved  coast-line  extending  five-sixths  of  a  mile  more 
southerly,  where  commences  the  bay  of  Santo  Lourenzo,  This  bay  is  about  }  of 
a  mile  wide  from  point  Santo  Lourenzo  on  the  north  to  point  Rameiros  and  the 
islet  of  Santo  Lourenzo  on  the  south.  Its  whole  extent  is  fringed  with  rocks, 
here  and  there  alternating  with  a  sandy  beach,  and  the  same  remarks  appertain 
to  the  coast  some  distance  north  of  point  Santo  Lourenzo.  The  front  of  the  bay 
IB  an  elevated  cliff  rising  by  a  succession  of  terraces,  on  one  of  which  are  some 
houses  and  a  church,  whence  a  road  leads  to  the  town  of  Santo  Lourenzo,  distant 
rather  more  than  a  mile.  The  continuity  of  the  cliff  is  broken  by  two  ravines, 
through  which  issue  two  small  torrents.  The  soundings  are  very  regular,  and 
there  is  anchorage  in  16  to  20  fathoms,  dai*k  sand  ;  off  the  western  extremity  of 
the  islet  of  Santo  Lourenzo  bearing  S.S.W.  i  W.  distant  half  a  mile,  there  is 
14  fathoms  and  good  ground.  This  anchorage  is  opposite  the  north  end  of  the 
bay,  where  will  be  found  the  best  landing-place,  and  water  of  the  best  quality 
may  be  procured  by  making  pits  on  the  beach.  In  5  or  6  fathoms  water  the 
bottom  is  frequently  rocky.  The  bay  is  open  to  all  winds  between  North  and  S.E., 
and  especially  to  those  from  N.E.,  which  generally  produce  a  heavy,  rolling  sea; 
it  is,  nevertheless,  the  best  anchorage  the  island  of  Santa  Maria  affords.  The 
islet  of  Santo  Lourenzo,  275  feet  high,  has  a  small  rock  north  of  it,  and  there  is 
a  narrow  deep  channel  (6  to  7  fathoms)  between  the  islet  and  the  main,  with  a 
conspicuous  rock  to  westward  of  each  entrance. 

From  point  Rameiros  to  point  Feiteira,  2^  miles,  the  coast  has  a  general  S.S.E. 
direction,  the  most  prominent  features  of  which  are  points  Papagayo,  Cedros,  and 
Gorda.  S.  by  W.  i  W.,  Ij  miles  from  point  Feiteira,  is  point  Maya,  with  a 
small  bay  between,  and  opposite  the  village  of  Maya  is  a  low  rock  {Matha  Bock 
or  Baja  de  Malla)  about  a  :t  of  a  mile  from  the  coast,  with  a  clear  passage  of 
9  fathoms  in  mid-channel :  there  are  also  a  few  rocks  off  the  point. 
S.W.  by  S.  i  S.,  f  of  a  mile  beyond,  is  the  high  and  bifurcated  point  of  Castello> 
(Lat.  86°  66i'  N.,  Long.  26*^  li'  W.)  the  S.E.  extremity  of  the  island,  where 
there  is  anchorage  with  the  point  bearing  S.W.  by  W.,  about  i  a  mile,  in 
9  to  10  fathoms,  sandy  bottom. 

The  coasts  between  points  Rameiros  and  Castello,  is  high  and  in  several 
instances  very  bold,  especially  from  point  Rameiros  to  that  of  Cedros,  where  the 
continuity  is  also  frequently  broken  by  ravines,  down  which   pour  mountain 
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torrents.  Namcrons  peaks  present  themselves  along  the  whole  of  the  east  coast 
of  the  island,  not  far  from  the  shores.  The  small  town  of  Espirito  S^to  lies 
1^  miles  north-eastward  of  the  village  of  Maya. 

From  point  Gastello  the  coast  trends  south  of  west  to  point  Malbnsco,  2}  miles 
presenting  a  few  salient  points  with  detached  rocks  at  their  bases.  Half  a  mile 
to  westward  of  point  Castello  is  Penedos  das  Armas,  off  which,  at  the  distance  of 
a  i  of  a  mile,  is  the  8ul  Rock  (Lat.  86**  66i'  N.,  Long.  25*^  2i'  W.),  with 
8  fathoms  water  between  it  and  the  shore.  Malbnsco  point  is  high,  and  luis 
15  to  20  &thoms  a  short  distance  off:  thence  to  Marvao  point,  8^  miles,  the 
coast  takes  a  northerly  curvature,  forming  the  bay  of  Praya,  in  which  the 
soundings  are  regular,  and  on  the  western  side  of  it  is  Figueiral  point  surmounted 
byFacho  peak,  758  feet  high. 

Pucador  Rock : — On  the  eastern  side  of  the  bay  of  Praya,  about  \  a  mile  off 
shore,  is  Pescador  rock,  carrying  only  8^  &thom8 — dangerous,  since  it  does 
not  always  show,  and  it  is  steep.  If  coming  from  the  westward,  keep  point 
Gastello  some  degrees  open  of  point  Malbusco  ;  and  if  from  the  eastward,  do  not 
pass  within  the  line  of  the  south  end  of  Yilla  islet,  joining  point  Malbusco^  ox 
keep  point  Malmorendo  in  one  with  the  middle  of  the  island,  as  either  of  these 
marks  will  clear  it. 

At  about  three-quarters  of  a  mile  westward  of  Marvao  point  is  Malmerendo 
point,  the  coast  between  bending  suddenly  inwards  and  forming  the  bay  of  YiUa 
do  Porto,  at  the  head  of  which  is  the  chief  town  of  the  island.  It  is  very  roc^ 
and  exposed,  as  all  winds  between  S.E.  and  S.W.  blow  directly  in,  and  if  with 
any  strength,  cause  a  heavy  sea  ;  consequently  it  is  resorted  to,  in  summer,  by 
small  vessels  only.  In  order  to  be  ready  for  a  start,  it  is  usual  to  anchor  S.E. 
of  Marvao  point,  opposite  Figueiral  point.  The  best  anchorage  known  to  the 
pilots  is  about  a  mile  from  the  coast  upon  the  line  of  Malbusco  point  in  one  with 
the  old  fort  near  point  Malmerendo,  when  you  will  be  entirely  open  of  Marvao 
point.  Here  is  a  depth  of  86  fathoms,  ^bottom  of  sand ;  but  at  a  short  distance 
more  easterly  the  ground  is  foul. 

The  town  of  St.  Mary  or  Yilla  do  Porto,  containing  2242  inhabitants,  stands 
between  two  ravines,  through  which  streams  from  the  interior  discharge  their 
waters  into  the  head  of  the  bay. 

From  Malmerendo  point  to  that  of  Pozao,  f  of  a  mile,  the  coast  is  rocky,  and 
near  the  shore  the  depth  of  water  is  irregular.  Off  Pozao  point  is  the  island  of 
Villa,  196  feet  high,  very  abrupt  to  the  westward  and  rising  to  a  cone  in  the 
centre ;  the  passage  between  it  and  the  shore  has  a  depth  of  4i  to  5  f&thoms  in 
mid-channel.  From  the  last-named  point,  the  western  side  of  the  island  of 
Santa  Maria  trends  about  N.  by  E.  2^  miles,  to  point  Pendurados,  forming  a  bold 
and  exposed  coast — and  thence,  taking  a  more  easterly  curvature  for  2}  miles, 
the  next  prominent  point  is  Frades.  Along  this  slightly  rounded  coast-line, 
forming  the  N.W.  end  of  the  island,  the  shores  are  low,  the  soundings  are  by  no 
means  regular,  and  the  islets,  rocks,  and  shoals  are  numerous, — some  just  awash. 
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Maldebarca  rock  lies  nearly  W.  ^  S.  a  ^  of  a  mile  from  the  low  point  of 
Cabrestante ;  another  rock»  which  breaks,  bears  N.W.  (westerly),  near  i  a  mile 
from  Forte  de  Risco,  and  thereaboats  the  line  of  6  fathoms  is  fally  )  of  a  mile 
from  the  nearest  shores. 

Frades  is  a  conspicnons  point,  150  feet  high,  and  appears  from  seaward  like 
an  islet,  being  situated  at  the  extremity  of  a  low  tongae  of  land.  From  here,  the 
northern  coast  of  the  island  becomes  more  lofty,  and  is  occasionally  intersected 
by  ravines.  Between  point  Frades  and  Matos,  a  distance  of  4  miles,  three  other 
prominent  headlands  occur, — Tamnscal,  Ribeira,  and  Lagoinhas,  which,  with 
several  of  smaller  size,  contribnte  to  form  the  coast-line  into  a  series  of  small  open 
bays.  Two  streams  flow  into  the  bay  between  points  Tamnscal  and  Ribeira, 
which  may  be  recognised  by  a  conical  peak  at  its  head,  and  boats  ascend  the 
river  nearest  to  the  last-named  point,  for  the  purpose  of  procuring  water,  wood, 
and  provisions.  Point  Ribeira  is  bold — ascending  to  the  elevated  plateau  behind 
it  by  a  succession  of  steep  terraces.  A  ridge  of  rocks  running  N.  ^  E.  j^  a  mile 
from  point  Lagoinhas,  terminates  in  a  precipitous  islet  of  that  name,  277  feet  high, 
which,  when  seen  from  the  westward,  is  flat  towards  the  northern  end,  and  shows 
a  small  peak  on  the  south.    There  is  no  channel  between  the  islet  and  the  point. 

Shoal : — On  a  bearing  about  N.  \  W.  and  nearly  a  mile  from  Lagoinhas  islet, 
is  a  sunken  rock  carrying  no  more  than  6  &thoms ;  from  it  point  Matros  bears 
S.E.  by  S.  J  S.,  2  miles,— and  point  Frades  W.  }  S.,  2j  miles :  Lat.  87^  IfN., 
and  Long.  25''  6}'  W.  is  the  approximate  position.  There  is  a  safe  chaimel,  about 
}  of  a  mile  wide,  between  the  shoal  and  the  islet — 19  fiithoms  in  its  deepest 
part,  midway  between  them,  but  it  is  safer  to  borrow  on  the  neighbourhood  of  the 
islet  than  on  that  of  the  shoal  in  passing  through. 

Between  points  Ribeira  and  Lagoinhas  commences  a  line  of  rocks  and  breakers 
which  with  varying  breadth  fringes  the  coast  as  far  as  the  double  point  of  Matos  ; 
the  depth  immediately  outside  this  line  of  ree&  is  not  uniform — ^varying  from  6  to 
12  fathoms. 

It  is  high  water,  at  full  and  change,  at  12h.  15m.,  in  the  bay  of  Villa  do  Porto» 
and  the  rise  of  tide  is  about  6i  feet. 

The  bank  of  soundings  around  Santa  Maria  does  iKUt  in  g/eaanX  extend  far  off. 
On  the  west  side,  near  point  Pendurados — nnd  en  the  sooth,  between  Malbusco 
point  and  the  Pescador  rock,  the  line  of  100  fathoms  is  only  \  a  mile  from  the 
shore : — on  the  east  side,  off  points  Oastello,  Gorda,  and  Cedros,  it  is  removed 
firom  i  to  }  of  a  mile ; — elsewhere  on  those  three  coasts  its  distance  varies  from  1 
to  1^  miles.  On  the  northern  side  of  the  island  the  plateau  is  extensive  but 
irregular :  nearly  4  miles  off  point  Lagoinhas,  and  on  its  meridian,  60  fathoms 
may  be  found,  and  i  of  a  mile  beyond  there  are  200  fathoms  and  upwards :  on 
the  meridian  of  point  Cabrestante  the  line  of  100  fiithoms  is  distant  about  2}  miles, 
and  westward  of  this  it  forms  a  loop  around  a  rocky  bottom  carrying  only  88 
fathoms.    With  respect  to  the  northern  portion  of  the  phteau,  it  may  be  said  the 
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soundings  are  tolerably  regular  np  to  60  fathoms,  they  then  increase  rapidly  to 
100,  200  fathoms  and  upwards. 

The  character  of  the  bottom  all  round  the  island  is  by  no  means  certain — some- 
times sand,  sometimes  rock,  occasionally  sand  and  shell  with  coral,  or  sand  and  graveL 

rOBBSZOAB  AND  BOXJLABARATS. — At  nearly  20  miles,  N.  45""  15'  E.  {true) 
from  point  Mates,  the  N.E.  point  of  Santa  Maria,  is  the  bank  of  the  Formigas 
rocks,  which  consists  of  a  submarine  mountain  of  very  irregular  elevation,  and 
which,  traced  in  the  depth  of  200  fathoms,  extend  6^  miles,  N.W.  and  S.E.  (tru^) 
and  is  about  8  miles  in  its  greatest  breadth. 

Captain  Vidal,  R.N.,  says  of  this  bank,  "  Near  its  western  margin  there  is  a 
narrow  cluster  of  black  rocks,  known  as  the  Formigas,  which  are  about  800  yards  in 
length  by  150  in  extreme  breadth ;  their  relative  direction  being  north  and  south. 
The  southermost  of  them,  for  about  850  yards,  forms  a  rather  closely  connected 
OASS,  having  a  small  bay  on  the  west.  The  northern  ones  are  more  separated  fiom 
each  other,  and  all  are  comparatively  of  little  elevation,  but  their  profile  exhibits  a 
few  hummocks.  That  on  their  southern  extremity,  which  is  27  feet  above  low- 
water  springs,  afforded  a  theodolite  station,  at  which  the  true  bearings  of  some 
points  and  heights  on  Santa  Maria  and  San  Miguel  were  ascertained.  It  is  in 
Lat.  87**  16'  14"  N.  Long.  24°  47'  6"  W.,  and  from  observations  made  upon 
it  on  two  consecutive  days  of  very  favourable  weather,  the  following  true  bearings 
are  derived  :— Pico-alto,  the  highest  peak  on  Santa  Maria,  S.  40**  87'  89"  W. ; 
Pico  Castello,  at  the  S.E.  extremity  of  that  island,  S.  29°  4'  9"  W. ;  and  Pico 
Vara,  the  highest  land  near  the  east  end  of  San  Miguel,  N.  82°  12'  21"  W. ;  the 
latter  peak  being  88-1  miles  distant,  the  Pico-alto  28*4  miles."*" 

The  most  elevated  rock  of  the  group,  named  by  Tofino,  Hermigon^  is  85  feet 
in  height,  and  stands  on  their  eastern  side,  about  200  yards  from  the  northern- 
most rock,  somewhat  more  isolated  than  the  others,  and  having  an  inclination  to 
the  southward. 


S.  57°  W. 
Fomdgas  Bocks  and  Sta.  Maria  Island. 
With  smooth  water  there  is  no  difficulty  in  landing,  particularly  on  the  southern 
rocks,  but  in  strong  winds  or  a  high  swell,  the  sea  rolls  over  them  all,  leaving  a 
black  naked  surface  entirely  devoid  of  vegetation.  One  hundred  and  thirty  yards 
Bonth  of  the  southern  Formiga  is  a  small  rocky  shoal,  some  parts  of  which  are 
visible  at  low  water :  the  channel  between  it  and  the  rock  has  5  to  6,  and  15 
fikihoms  water  over  the  ridge  which  connects  them,  the  greatest  depth  being  near 

•  Throughout  this  description  of  the  Formigas  rocks  by  Cattain  Vidal,  the  bearings  refer 
to  the  true  meridian. 
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mid-chaimel.  Again,  600  yards  or  aboat  three-tenths  of  a  mile  sonth  of  the 
Bonthem  Formiga  is  another  small  rocky  patch,  having  4|  fathoms  npon  it  at  low 
water.  It  is  steep  on  the  east,  west,  and  sonth,  bnt,  on  a  line  drawn  from  it  to 
the  Formigas,  the  soundings  are  very  irregular,  11,  8,  and  14  fathoms. 

On  the  north  the  Formigas  may  be  approached  within  a  few  yards,  but  a 
narrow  ridge  runs  out  from  them  in  that  direction  for  about  400  yards,  with 
varying  depths  npon  it,  bnt  no  dangers.  The  outer  extremity  of  this  ridge  has 
18  fathoms  on  it,  with  the  northernmost  rock  bearing  South  (true)  about  800  yards 
distant.  Immediately  north  of  this  it  drops  quickly  into  80  and  then  60  fathoms. 
On  the  meridian  of  the  rocks,  soundings  extend  off  to  the  distance  of  1*8  mile. 
On  the  east  and  west  they  are  quite  clear,  with  deep  water  close  up  to  them ;  but 
on  the  west,  the  edge  of  the  bank  is  not  more  than  half  a  mile  off,  and  at  the 
distance  of  200  yards  from  them  the  depth  on  it  will  be  found  about  50  fathoms. 

B.  4T  7'  E.  3^  miles  from  the  station  on  the  hummock  of  the  South  Formiga, 
is  the  western  head  of  a  very  dangerous  shoal,  named  DollabaraU,  It  consists 
of  two  or  three  rocky  heads  or  knolls,  which  at  low -water  springs  have  only  11 
feet  water  on  them.  At  that  time  of  tide  their  position  is  marked  by  several  large 
white  patches,  which  maybe  distinctly  seen,  especially  so  in  bright  sunny  weather. 

This  shoal  is  near  the  southern  end  of  a  rocky  ridge,  which  extends  from  it 
N.  16°  80'  E.,  1-6  mile.  The  soundings  over  it  are  most  irregular,  varying 
from  14  to  28  and  80  fathoms,  with  45  and  50  close  to  its  edges  ;  but  there  are 
no  actual  dangers  upon  it  except  those  comprised  within  the  dotted  line  which  is 
drawn  around  the  shoal. 

The  whole  bank  of  the  Formigas,  as  we  have  already  stated,  is  a  submarine 
mountain,  and  its  varied  elevations  approach  the  surface  of  the  ocean  in  several 
places.  The  shoal  of  the  Dollabarats  is,  however  the  most  eastern  of  these 
ridges,  and  the  mountain  has  a  steep  and  tolerably  regular  descent  from  it  to  the 
N.E.,  East,  S.E.,  and  South  ;  the  south-eastern  slope  being  the  most  gradual. 

The  ridge  next  in  extent  to  that  of  Dollabarats  lies  1*1  mile  S.E.  of  the 
South  Formiga.  Its  southern  limit  is  on  a  line  drawn  from  that  rock  to  Dolla- 
barats, and  it  runs  thence  one  mile  N.  15°  E.,  which  is  nearly  the  same  direction 
as  the  Dollabarats  ridge. 

The  least  water  found  upon  it  was  16  fathoms,  but  the  depths  vary  from  that 
to  28  fathoms,  beyond  which,  it  deepens  abruptly  on  all  sides.  At  its  north  end 
there  are  18  fiithoms,  and  next  cast  44.  Off  its  south  end  are  two  detached 
patches  very  small,  the  one  has  28  and  the  other  80  fathoms  on  it. 

Another,  but  smaller  ridge,  occurs  half  a  mile  on  the  west  side  of  Dollabarats, 
between  it  and  that  last  described.  It  is  nearly  0*7  of  a  mile  in  length,  very 
narrow,  and  the  depth  npon  it  ranges  from  27  to  82  fitthoms.  Its  general 
direction  is  about  N.  10°  E. 

The  quality  of  the  bottom  over  the  bank  of  the  Formigas  is  principally  rock, 
with  fr^uent  casts  of  fine  white  sand,  broken  shells,  and  small  pieces  of  the 
branch  coral  common  in  our  latitudes. 
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The  Dollabarats  is  a  very  insiduous  danger  in  smooth  water,  but  in  stormy 
weather  the  seas  break  over  it  with  great  violence. 

It  seemed  desirable  to  ascertain  whether  this  bank  was  connected  with  the 
island  of  Santa  Maria  at  any  fathomable  depths,  and  a  line  of  sonndings  was 
tried  across  the  channel  between  them,  but  no  bottom  conld  be  obtained  with  800 
fjEithoms  of  line. 

A  difference  exists  in  the  position  of  the  Formigas  as  given  by  ns,  and  that 
assigned  to  them  by  Tofino  in  his  Derrotero  de  las  islas  Azores.  The  great 
Spanish  hydrographer  states  in  that  work,  that  from  the  southern  Formiga  the 
Ponta  Castello  bears  S.  24°  80'  W.,  and  Pico-alto  S.  84*^  80'  W. ;  the  former 
being  4"*  84'  and  the  latter  6°  7'  less  westerly  than  oars.  This  discrepancy 
induced  a  repetition  of  onr  observations  on  the  following  day,  and  they  gave  the 
same  resolt.  The  navigator  may  therefore  put  the  ntmost  confidence  in  the 
integrity  of  our  position. 
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The  Bermudas  derive  their  name  from  the  supposed  discoverer,  Juan 
Bebhudez,  a  Spaniard,  who  is  said  to  have  touched  there  in  1522 ;  or  according 
to  May*s  account,  from  a  Spanish  ship,  the  Bermudas,  being  cast  away  there. 
The  first  printed  account  of  them  in  English  seems  to  be  by  Henby  May,  who, 
being  on  board  a  French  ship,  commanded  by  M  de  ia  Babbotieb,  was  wrecked 
on  them,  in  1598.  The  second  and  less  common  appellation  is  from  Sib  Geobge 
SoMEBS,  who  was  driven  upon  them,  in  1609,  on  his  voyage  to  Virginia.  They 
consist  of  a  numerous  group  of  islandd  and  rocks,  being  surrounded  with 
dangerous  ree&,  nearly  even  with  the  surface  of  water,  some  of  which  extend  8 
and  10  miles  northward  and  north-westward,  rendering  the  access  extremely  diffi- 
cult ;  in  addition  to  which,  the  land  is  low,  and  a  current  frequently  sets  towards 
them  from  the  S.W.  The  Bermudas  extend  N.E.  by  E.,  and  S.W.  by  W.,  about 
24  miles,  and  the  islands  are  of  various  breadths,  being  shaped  in  the  most 
irregular  manner  imaginable.  Including  the  small  ones,  the  number  of  i3lands 
is  over  860,  but  the  large  ones  may  be  considered  to  be  five  in  number^ — viz., 
St.  George,  St.  David,  Long  Island  (or  Bermuda  proper),  Somerset,  and  Ireland. 
There  are  two  towns,  each  of  which  has  its  mayor  and  civic  officers ;  St.  George, 
on  the  island  of  that  name,  to  the  N.E. ;  and  Hamilton,  on  the  large  island  (or 
continent,  as  it  is  generally  called),  about  the  centre  of  the  group;  they  are 
both  well  built  of  white  stone. 

St.  o^orge  is  built  on  the  northern  shore  of  the  harbour  of  St.  George,  and 
is  well  sheltered  from  northerly  and  easterly  winds  by  the  rising  ground  behind 
the  town ;  it  is  the  oldest  town  in  the  Oolony,  and  was  formerly  the  seat  of  the 
legislature.     In  1861,  the  population  of  the  parish  of  St.  George  was  1982. 
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The  harbour  of  St.  George  is  a  very  fine  sheet  of  water,  lying  between  St.  David 
and  St.  George  islands,  and  is  about  two  miles  long  by  one  mile  broad.  The 
main  entrance  is  to  the  eastward  of  the  town  ;  small  craft  can  enter  at  the  ferry. 
All  vessels  drawing  a  depth  of  water  not  exceeding  21  feet  can  get  into 
St.  George  harbour.  A  line  of  large  and  commodious  wharves  runs  along  the 
shore.  Shipping  in  distress  find  a  ready  refuge  in  the  harbour,  and  can  soon  be 
refitted,  there  being  a  marine  slip  in  excellent  working  order.  The  harbour  dues 
are,  Id.  per  ton  up  to  200  tons ;  over  200,  ^d.  per  ton. 

aamiiton,  the  capital  of  the  Bermudas,  is  built  on  the  southern  shore  of  the 
parish  of  Pembroke,  in  Bermuda  proper.  It  is  central,  and  its  harbour  is  a  fine 
sheet  of  water,  well  sheltered  from  all  winds  by  the  high  lands  adjacent,  but  the 
entrance  is  narrow  and  intricate.  Hamilton  is  near  the  dockyard,  and  about  a 
mile  firom  Prospect  camp.  In  1861  the  population  of  the  parish  of  Pembroke 
was  2506. 

The  scattered  houses  and  hamlets  are  so  numerous,  that  the  whole  island  has 
the  appearance  of  one  continued  village.  There  are  no  springs  or  firesh  water 
streams  in  the  islands,  and  but  few  wells  the  water  from  which  its  brackish ; 
each  house  has  its  own  tank,  to  which  the  roof  serves  as  a  conductor  for  the 
rain ;  and  on  the  island  of  St.  George  are  large  tanks  for  the  supply  of  shipping. 

The  climate  of  Bermudas  is  that  of  a  perpetual  spring,  mild,  genial  and  salu- 
brious ;  though  durhig  southerly  winds,  which  are  the  most  prevalent,  the  atmo- 
sphere becomes  charged  with  a  humidity  un&vourable  to  constitutions  predisposed 
to  rheumatism,  gout,  or  pulmonary  affections.  The  fields  and  trees  are  always 
green ;  but  the  predominance  of  the  cedar,  while  it  refireshes  the  air  with  its 
fragrance,  imparts  its  dark  hue  to  the  landscape.  Snow  seldom  falls,  and  rains 
are  not  frequent,  though  heavy  while  they  last.  The  islands  are,  however,  veiy 
subject  to  tempests,  thunder-storms,  and  hurricanes,  especially  during  the  autumn, — 
a  circumstance  that  may  be  attributed  to  their  situation  on  the  verge  of  the  trade- 
wind,  where  variable  and  disagreeable  weather  always  occurs. 

There  is  not  an  insular  group  on  the  whole  globe  so  protected  by  nature  from 
the  effects  of  a  boisterous  ocean,  as  the  Bermudas.  The  few  channels  through 
the  surrounding  reefs  are  thickly  studded  with  coral  rocks,  but  the  water  is  so 
beautifully  clear,  that  they  are  visible  to  the  eye  ;  and  the  pilots,  looking  down 
from  the  bow  of  the  vessel,  conduct  her  through  the  labyrinth  with  a  skill  and 
confidence  only  to  be  acquired  by  long  habit. 

There  are  four  signal  stations  on  the  islands : — One  at  St.  George,  the  head- 
quarters on  the  east ;  another  at  mount  Langton,  near  Hamilton ;  another  on 
the  south-west  coast,  at  8  miles  from  the  south-west  end  of  the  islands  ;  and  the 
other  at  Gibbs'  hill,  on  the  west  coast.  At  each  a  small  party  of  soldiers  is 
stationed.  There  is  also  a  flag-staff  at  the  commissioner's  house  in  the  dock- 
yard in  Ireland's  island,  which  communicates  with  mount  Langton,  and  through 
that  to  the  other  stations.  The  population  in  1861  was  11,451,  of  which  4624 
were  whites,  and  6126  coloured  people. 
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Baiiins  Directioiis. — ^In  nmning  from  the  eastward  for  these  islands,  the  besi 
parallel  is  between  82''  10'  and  82""  20' ;  a  ship  may  then  ran  on  boldly,  as  there 
are  no  rocks  at  any  great  distance  from  the  land  on  this  side.  With  a  large 
wind,  and  approaching  land  towards  the  night,  no  vessel  shoold  lie-to,  but  rather 
turn  to  windward  nnder  an  easy  sail  till  morning,  as  the  current  may  take  yoa 
unexpectedly  among  the  rocks.  It  is  also  to  be  observed,  that  the  islands 'are 
low,  and  cannot  be  discerned  far ;  added  to  which  a  thick  haze  is  often  prevalent. 
Under  these  circumstances,  it  will  be  at  all  times  proper  to  be  correct  in  ascer- 
taining your  latitude,  as  making  the  land  is  somewhat  difficult,  and  at  times 
precarious. 

As  the  prevailing  winds  in  these  seas  are  commonly  between  the  south  and 
west,  vessels  from  the  westward  generally  run  for  these  islands  in  about  the 
parallel  of  82°  8'.  Steering  East,  the  first  land  seen  will  be  Gibbs*  hill  to  bear 
E.N.E. ;  and  when  within  8  miles  of  the  land,  take  care  it  is  not  eastward  of 
that  bearing,  because  of  the  rooks  named  the  Long  bar.  Steer  then  so  as  to  pass 
within  2  miles  of  the  south-east  land,  and  when  Wreck  hill  shuts  in  behind  the 
south  land,  you  are  clear  of  the  south-west  breaker,  and  may  steer  along  the 
S.E.  side,  at  a  mile  distant  from  the  shore,  until  abreast  of  St.  David 
head. 

On  coming  from  the  westward,  the  south-west  points  of  the  land  ought  to  bear 
E.N.E.  before  you  come  within  4  leagues  of  the  land,  when  you  may  steer 
directly  for  it  without  danger.  The  breakers  on  the  south  side  always  show 
themselves,  so  that  a  ship  may  safely  approach  within  gun-shot,  from  the  south- 
west end  to  the  south-east ;  and  when  getting  eastward  of  the  castle  round  into 
St.  George,  do  not  go  farther  northward  than  to  keep  Cooper  island  open 
within  St.  David  head,  till  you  take  a  pilot. 

Wreck  Hill  forms  the  west  point,  and  St.  David  head  the  east.  The  W.N.W. 
and  north  sides  are  encumbered  with  a  dangerous  and  continued  ledge,  beginning 
at  the  Long  bar,  the  south  part  of  which  lies  nearly  8  miles,  W.  i  N.,  from 
Gibbs'  hill ;  trending  then  N.E.,  it  is  named  the  Chub-heads,  which  off  Wreck 
hill  lie  6i  miles  from  shore  ;  it  thence  extends  to  the  North  rock,  and  rounds 
East  and  E.S.E.  to  Mill's  breaker,  which  dries  at  low  water  and  lies  E.  by  N.  i  N. 
8  miles,  from  Catharine  point.  There  are  soundings  round  the  outer  edge  of 
this  ledge  from  9  to  14  fathoms.  There  are  soundings  also  2  miles  from  the 
shore,  round  the  N.E.,  East,  and  S.E.  sides  of  the  Bermudas  ;  and  as  the  water 
hereabout  is  deeper,  vessels  suspecting  themselves  in  the  vicinity  of  the  islands, 
would  do  well  to  keep  the  lead  going,  being  assured  that  at  18  or  14  fathoms^ 
they  will  strike  the  ground  in  time  to  avoid  danger. 

Mubbat's  AN0H0EA.GE  lios  ou  the  south-west  side  of  Catharine  point,  extending 
from  Tobacco  bay  to  the  forty ;  the  common  entry  is  through  an  intricate  narrow 
passage  round  the  point ;  the  ground  consists  of  stone  of  the  drip-stone  kind,  as 
fine  as  fiour,  mixed  with  a  shelly  substance  and  chalky  clay,  and  is  very  heavy. 
In  the  event  of  not  getting  a  pilot  off  Castle  harbour,  you  may  run  as  far  as  St. 
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David  head  :  and  when  eastward  of  which,  stand  no  farther  northward  than  to 
hring  the  head  to  hear  N.E.,  or  yon  will  see  a  white  sandy  hay  southward  of  the 
head,  hetween  it  and  Castle  harhonr.  In  standing  northward,  care  must  he  taken 
to  shut  no  part  of  this  hay  in  hehind  St.  David  head.  The  west  land  of 
Bermudas  will  he  shut  in  hehind  the  land  over  this  hay,  hefore  this  mark  comes 
on.  In  the  night,  when  waiting  here  for  a  pilot,  the  host  precaution  is  the  lead, 
for,  if  care  he  taken,  and  the  ship  is  not  running  too  fast  through  the  water,  you 
will  he  sure  of  striking  ground  in  time  to  avoid  danger.  There  is  a  rocky  hank 
lying  from  S.S.W.  to  S.W.  from  Gibbs'  hill,  from  8  to  5  leagues  distant,  with 
various  depths  of  water,  from  16  to  40  and  45  fathoms. 

The  following  particulars  are  extracted  from  Cotter's  Sketches  of  Bermuda — 
The  principal  places  of  anchorage  are  St.  George  harbour,  with  a  bar,  over 
which  at  high  water  spring  tides  are  19  feet,  but  deep  enough  within  that  for 
ships  of  any  burthen ;  Murray's  anchorage  extending  from  St.  Catharine 
point  to  the  ferry,  the  entrance  to  which  is  very  intricate,  but  is  well  marked 
with  buoys ;  this  is  the  channel  to  Grassy  bay.  0£f  the  dock-yard,  in  Ireland 
island,  is  the  general  rendezvous  for  H.M.  ships  ;  and  also  at  Hamilton,  situated  at 
the  head  of  the  Little  sound.  Castle  harbour  was  formerly  the  place  assigned 
for  men  of-war,  but  this  has  been  discontinued  since  the  loss  of  Cerberus  frigate, 
which  struck  on  a  rock,  in  endeavouring  to  get  out  to  chase  an  American 
privateer. 

Ships  may  approach  within  a  mile  of  the  land  on  the  south  side,  there  being 
no  hidden  danger ;  but  on  the  north  side  there  is  a  reef  of  coral,  about  8  or  10 
miles  fr'om  land,  extending  from  the  North  rock,  bearing  true  north  from  St. 
Catharine,  to  the  western  extremity  of  the  colony.  There  is,  however,  a 
passage  through,  abreast  a  point  named  Wreck  hill,  in  Somerset  parish,  which 
is  only  frequented  by  vessels  of  light  draught  of  water.  There  is  also  a  passage 
near  the  North  rock,  but  which  is  never  resorted  to  except  in  cases  of  great 
necessity.  The  channel  from  St.  Catharine  point  is  almost  daily  reduced  in  width 
and  depth  of  water  owing  to  the  influx  of  seaweed  in  the  Great  sound,  and  the  rapid 
growth  of  coral ;  besides,  ships  have  been  detained  several  days  in  consequence 
of  the  wind  not  answering,  to  enable  them  to  get  through  the  intricate  channel  frbm 
Murray's  anchorage.  No  stranger  of  common  prudence  would  attempt  any  of  the 
anchorages  without  a  pilot,  many  of  whom  arc  always  on  the  look-out,  and  put  to  sea 
when  a  vessel  heaves  in  sight.  Their  boats  are  easily  known,  being  of  a  peculiar  con- 
stiTiction  andrig.  They  are  of  a  light  draughtof  water  forward,  but  have  what  is  called 
a  long  heel  or  deep  stem-post,  and  are  rigged  with  one  mast  and  bowspit,  carrying 
a  triangular  mainsail,  a  foresail,  and  jib,  and  occasionally  a  gaff  topsail  and 
squaresail. 

liiOHTHOUSE. — A  revolving  light  has  been  established  on  the  southern  part  of 
Bermuda,  in  Lat.  82°  14'  N.,  Long.  64°  51'  W.  Every  minute  it  brightens  up 
into  a  strong  glare,  which  continues  for  6  or  8  seconds  ;  and  as  it  is  865  feet 
above  the  level  of  the  sea,  it  can  be  seen  7  or  8  leagues.     The  light  can  be  seen 
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on  all  bearings  of  the  compass,  except  those  between  N.  64°  £.,  and  N.  74*'  £.» 
where  it  is  intercepted  by  high  land.  Within  the  distance  of  7  miles  a  £Eunt  bat 
permanent  light  can  be  seen  between  the  brilliant  flashes. 

At  night,  or  in  thick  weather,  it  is  advisable  not  to  make  Bermuda  to  the 
north  of  82''  8'  N.,  until  the  light  or  land  can  be  seen.  Jn  coming  from  the 
eastward,  the  light  should  not  be  brought  southward  of  W.  by  S.,  nor  a^roached 
at  night  nearer  than  6  or  7  miles.  While  coming  from  the  westward  the  light 
should  not  be  approached  nearer  than  12  miles,  unless  first  brought  to  bear 
northward  of  NJE.  by  E.  A  yessel  making  the  light  to  the  southward  shoold 
haul  off  immediately,  as  reefis  extend  from  it  to  a  distance  of  16  miles  northward. 

Winds  and  Hurricanes : — ^For  a  description  of  the  winds,  climate,  and  hurri- 
canes see  p.  Ill,  112.     See  also  Chap.  XIII. 

The  tides  are  various,  both  in  height  and  time,  at  different  parts  of  the  island. 
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K — The  eaat  end  of  this  remarkabJe  island  is  situated  in  I^t. 
48°  59'  5"  N.  an4  Long.  69"*  48'  27"  W.  It  is  almost  entirely  composed  of 
white  sand,  of  a  coarser  nature  than  the  soundings  about  it,  but  nevertheless 
sufficiently  fine  to  be  easily  moved  by  the  winds,  which  have  a  considerable  effect 
in  altering  the  features  of  the  land,  large  sand  hills  being  rapidly  formed,  and 
again  in  a  short  time  removed.  There  are  but  a  few  large  stones  on  the  island, 
such  as  there  are  being  probably  the  ballast  of  wrecked  vessels,  and  there  is  an 
entire  absence  of  anything  deserving  the  name  of  «oil,  so  that  no  cultivation 
whatever  can  be  carried  on,  the  sole  production  of  the  island  being  two  kinds  of 
grasses,  wild  peas,  strawberries,  and  cranberries,  of  which  latter  .the  quantity  is 
so  great,  and  the  quality  so  fine,  that  they  have  been  proposed  as  an  article  of 
export.  There  are  no  trees,  and  fuel  is  obtained  from  the  drift  wood,  mostly  the 
product  of  wrecks.  Fresh  water  is  easily  obtained  by  digging  a  few  feet  in  the 
sand.  The  cattle  are  principally  wild  horses,  besides  the  domestic  ftPin^^ls 
belonging  to  the  establishment ;  there  are  also  great  numbers  of  rabbits. 

Sable  island  is  about  18  miles  long,  andliroules  broad  in  its  middle  but  tapers 
at  each  end  to  a  narrow  point,  particularly  at  its  eastern  end.  The  direction  of 
the  island  is  about  E.  by  S.  i  S.,  and  in  the  greater  part  of  its  interior  there  is  a 
salt  lake  of  5  to  12  feet  water.  The  climate  is  said  to  be  healthy,  and  those  who 
have  resided  here  for  a  number  of  years  speak  of  it  in  terms  of  high  praise, 
notwithstanding  the  frequent  fogs  and  consequent  humidity  of  the  atmosphere ; 
it  appears  to  be  greatly  influence^  by  the  proximity  of  the  island  to  the  Gulf  stream, 
which  is  distant  from  it  only  about  70  miles  southward.  Winds  from  the  south- 
ward almost  immediately  dissolve  the  snow  which  may  have  previously  &]len. 
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caBsing,  with  the  alternating  northerly  winds,  a  wider  range  and  yet  a  higher 
mean  temperatore  than  oocors  on  the  neighhoniing  continent  daring  the  winter 
months.  The  southerly  winds  coming  thns  from  a  warm  to  a  comparatively  cold 
sea,  are  compelled  to  part  with  a  portion  of  their  moisture,  and  hence  are  almost 
always  accompanied  with  a  dense  fog.  These  winds  greatly  prevail  daring  the 
sommer  months,  those  from  the  soath-west  especially ;  on  the  contrary,  winds 
from  between  North  and  East  prevail  mostly  daring  the  spring  and  early  summer, 
and  are  usually  attended  with  fine  weather,  la  autumn  and  winter  the  easterly 
winds  bring  bad  weather»  and  are  accompanied  by  a  falling  barometer. 

When  approaching  Sable  island  from  the  northward,  it  appears  at  the  distance  of 
10  miles  to  consist  of  a  long  range  of  sand-hills,  some  of  which  are  very  white. 
From  the  southward  the  range  of  white  sand  appears  more  continuous,  and  very 
low  towards  the  west  end  of  the  island.  On  a  nearer  approach  many  of  these 
sand-hills  are  seen  to  be  denuded  by  the  waves^  so  as  to  form  steep  cliffs  towards 
the  sea ;  in  other  parts  they  are  covered  with  grass  and  defended  by  a  broad  beach, 
which,  however,  cannot  be  reached  without  passing  over  ridges  of  sand,  covered 
with  only  a  few  feet  of  water,  and  parallel  to  the  shore,  at  distances  not  exceeding 
i  of  a  mile;  these  form  heavy  breakers,  dangerous  to  pass  in  boats  when  any  sea 
is  running.  The  landing  is  in  general  impracticable  on  the  south  side,  excepting 
after  several  days  of  northerly  wind.  On  the  north  side  boats  can  land  only  in 
southerly  winds,  and  after  some  continuance  of  fine  weather ;  but  there  are  surf- 
boats  at  the  establishment  which  can  land  dry  when  an  ordinary  boat  would  be 
instantly  swamped. 

The  sand-hills  at  the  eastern  portion  of  the  island  average  60  and  70  feet  in 
height.  One  of  these  sand-hills,  named  the  East  Hill,  at  about  a  mile  from  the 
East  point,  is  considered  an  eligible  position  for  a  lighthouse. 

The  principal  establishment  on  the  island  (1851)  is  situated  on  the  north  side, 
between  the  pond  and  the  sand-hills,  and  consists  of  a  house  for  the  superintendent 
and  his  fiunily,  and  of  various  other  buildings.  Opposite  the  establishment  is  the 
west  flag-staff,  which  is  strongly  and  substantially  erected  on  a  sand-hill  40  feet 
high,  and  at  its  smnmit  is  a  crow's-nest^  or  look-out,  100  feet  above  the  sea ;  from 
this  look-out  it  is  in  contemplation  to  show  a  small  light  occasionally.  Eastward 
of  this  flag-staff,  abont  7  miles,  is  the  middle  flagstaff,  standing  on  a  hill  near  the 
east  end  of  the  salt  lake ;  but  this  will  probably  be  soon  removed  to  a  more 
advantageous  position  on  the  south  side  of  the  island,  where  there  is  a  house,  and 
where  it  will  be  better  situated  to  report  wrecks,  as  well  as  to  render  prompt 
assistance.  The  east  flag-staff  is  on  a  sand-hill  on  the  north  shore  of  the  island 
at  about  2i  miles  from  its  east  point.  Besides  the  honses  at  the  flag-staffs  there 
is  an  unoceapied  one  on  the  north  side,  which  was  distant  in  August,  1851,  about 
820  fathoms  fit>m  the  west  extreme  of  the  gras&fy  sand-hills.  These  various 
flag-staff  stations  are  extremely  asefol,  as  no  wreck  can  take  place  on  the  island  at 
a  greater  distance  than  6  miles  firom  one  of  them,  and  signal  is  at  once  made  of 
such  a  melancholy  occurrence  to  the  superintendent  at  the  principal  establishment. 

CO 
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Anchorage, — Off  the  north  side  of  the  island,  exoeptbg  near  the  east  end  vhere 
the  deep  water  approaches  too  near  the  land,  the  anchorage  is  good  hetween  ihe 
depths  of  5  and  10  fathoms,  and  at  the  distance  of  2  and  1  mile  from  the  shore. 
The  bottom  is  of  fine  sand  holding  well,  bnt  the  sea  is  so  heavy,  excepting  with 
off-shore  winds,  that  a  vessel  shonld  weigh  instantly  on  the  first  appearance  of  a 
wind  from  sea.  Great  caution  is  necessary  in  approaching  from  the  northward 
at  night  or  in  thick  weather,  because  the  east  end  of  the  island  and  the  north-east 
bar  are  very  steep  on  that  side,  although  the  soundings  afford  sufficient  warning 
further  westward. 

>The  south  side  of  the  island  may  be  safely  approached  by  the  lead,  excepting 
near  the  bars,  where  it  becomes  shallow  and  dangerous,  but  it  is  advisable  to  have 
the  advantage  of  a  commanding  breeze,  on  account  of  the  strong  and  uncertain 
tides  and  currents.  Vessels  seldom  anchor  off  this  side  of  the  island,  because  of 
the  prevailing  southerly  swell,  and  the  consequent  difficulty  in  landing. 

The  Bars, — At  each  end  of  the  island  are  dangerous  bars,  upon  which  the  sea 
breaks  in  bad  weather.  These  bars  are  extremely  difficult  to  avoid  when  at  a 
short  distance  from  the  north  side  of  the  island,  and  caught  with  a  strong  northerly 
wind,  and,  if  to  this  we  add  the  suddenness  of  the  dense  fogs  prevalent  at  some 
seasons  of  the  year  in  the  vicinity  of  the  island,  a  vessel  under  such  circumstances 
is  placed  in  great  peiil,  and  nothing  but  the  most  careful  navigation  is  able  to 
extricate  it.  Their  state,  as  represented  by  Captain  Bayfield  in  1851,  is  as  follows : — 

**  The  North-west  bar  is  dry  to  f  of  a  mile  out  from  the  end  of  the  grassy  sand 
hills,  but  it  has  several  patches  of  sand  nearly  dry,  about  a  mile  further  out,  and 
which  are  supposed  to  have  collected  around  the  remains  of  old  wrecks. 

The  North-east  bar  is  dry  4  miles  out  from  the  grassy  sand-hills ;  the  sea 
washing  over  the  outer  half  of  that  distance  only  in  rough  weather.  At  the  distance 
of  1}  miles  out  on  this  bar  a  sand-hill,  about  10  feet  high,  and  with  some  grass  on 
it,  has  accumulated  around  the  wreck  of  a  vessel  lost  there  in  the  year  1820. 

If  we  add  the  dry  parts  of  the  bars  to  the  length  of  the  island,  the  whole  extent 
of  sand  dry  at  present,  will  be  22  miles ;  and  if  again  we  add  to  this  distance  the 
still  greater  length  of  the  bars  under  water  at  either  end,  the  whole  vdll  form  a 
bow  or  crescent,  concave  to  the  north,  and  extending  over  52  miles  of  sea.  Caught 
within  the  horns  of  this  crescent  in  a  strong  northerly  gale,  the  situation  of  a  vessel 
would  be  extremely  perilous ;  for  the  ebb-tide  sets  southward,  directly  on  and  over 
the  bars,  usually  at  the  rate  of  li  to  2  knots,  and  when  accelerated  by  winds,  much 
faster ;  whilst  the  flood-stream  runs  at  a  much  less  rate  in  the  opposite  direction. 

The  whole  extent  of  the  North-west  bar,  from  the  end  of  the  grassy  sand-hills 
to  the  depth  of  10  fathoms,  is  nearly  17  miles;  the  dry  part  being  succeeded  by 

9  miles  of  foaming  breakers  in  bad  weather,  and  the  remaining  7  miles,  from  5  to 

10  fathoms  of  depth,  being  usually  shown  by  a  great  ripple,  or  a  heavy  cross  sea. 
The  direction  of  this  bar  is  N.W.  ^  N-  for  the  first  12  miles,  then  W.  by  N.  for 
the  remaining  distance ;  beyond  which  the  water  deepens  gradually  westward  for 
many  miles. 
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The  North-east  bar  extends  14  nules  ont  from  the  grassy  sand-hills  to  the  depth 
of  10  fothoms.  Its  direction  is  N.E.  by  E  i  E.  for  the  first  7  miles,  beyond 
which  it  curves  gradaally  tijl  it  terminates  to  E.S.E. 

The  dry  part  of  nearly  4  miles  is  succeeded  by  8  or  9  miles  of  breakers  when  there 
is  any  sea  running.  I  have  considered  this  bar  as  ending  at  the  depth  of  10 
fathoms,  but  the  ridge  of  sand  continues,  with  a  depth  of  from  10  to  18  fathoms, 
and  often  a  heavy  breaking  sea,  10  miles  further  to  E.S.E. ,  and  then  ends 
abruptly ;  the  soundings  increasing  to  170  fathoms,  in  a  distance  of  8  nules 
further  in  the  same  direction.  Both  bars  are  extremely  steep,  and  consequently 
dangerous  of  approach  on  the  north  side ;  the  North-east  bar  especially  so,  having 
80  fistthoms  of  water  close  to  it.  Southward,  on  the  contrary,  the  water  dozens 
gradually  out  for  so  many  miles,  that  it  would  seem  almost  impossible  for  any  vessel, 
using  common  precaution,  to  run  on  shore  on  that  side  either  of  the  island  or  its 
bars.  Yet  by  far  the  greater  number  of  shipwrecks  have  taken  place  there, 
affoi'ding  a  sad  proof  of  the  culpable  neglect  of  the  sounding  lead.  Some  of  these 
vessels  came  on  shore  in  fine,  although  foggy  weather,  after  running  for  many 
miles  in  shallow  water,  when  one  cast  of  the  lead  would  have  shown  them  their 
danger,  and  in  many  cases  saved  both  life  and  property. 

In  most  cases  the  vessels  were  thought  to  be  far  eastward  of  the  island,  when 
they  ran  on  shore  upon  it,  having  been  set  westward  by  the  currents.  That  this 
alleged  cause  is  the  true  one,  there  seems  little  reason  to  doubt,  for  the  general 
tendency  of  the  currents,  between  Newfoundland  and  Sable  island,  is  westward, 
although  they  are  greatly  modified  by  the  various  banks  over  and  between  which 
they  flow ;  and  are  also  rendered  inconstant  and  irregular,  both  in  strength  and 
direction,  by  winds  present  and  at  a  distance.  These  currents  are,  first,  the 
great  northern  current  along  the  east  coast  of  Newfoundland,  which  is  deflected 
westward  by  the  Ghreat  bank,  and  secondly,  the  current  out  of  the  gulf  of  St. 
Lawrence  composed  not  only  of  the  stream  of  the  river  St.  Lawrence,  but  also  of 
the  branch  of  the  northern  current  which  is  so  generally  found  entering  the  gulf 
through  the  strait  of  Belleisle. 

I  have  already  mentioned  the  set  of  the  tidal  streams  over  the  bars  ;  they  too 
are  doubtless  much  influenced  by  winds.  It  was  difficult,  on  account  of  the  surf, 
to  ascertain  the  exact  time  of  high  water  on  the  full  and  change  days,  but  it  was 
at  7i  hours  nearly,  and  the  rise  not  exceeding  4  feet.  This  was  on  the  north 
side  of  the  island.  I  am  inclined  to  think  that  it  is  high  water  somewhat  earlier 
on  the  south  side,  as  has  been  alleged,  and  that  portions  of  the  flood  tide  wave, 
after  passing  round  the  bars,  converge  and  meet  on  the  north  side,  making  high 
water  there  perhaps  an  hour  or  more  later ;  but  I  am  not  aware  that  any  precise 
or  sufficient  observations  have  ever  been  made  to  ascertain  this.  It  is  said  by 
the  people  of  the  island,  that  all  floating  things  which  have  been  lost  overboard 
anywhere  in  the  vicinity  of  the  island,  are  sure  to  be  found  on  it  sooner  or  later.  This 
would  lead  us  to  suppose  a  prevailing  circular  motion  in  the  currents  or  tidal 
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slreams,  to  which  the  furangement  of  the  island,  its  bars,  and  the  middle  ground 
to  the  north  of  it,  in  their  pecnliar  shape,  may  in  whole  or  in  part  be  dne." 

Li  case  of  shipwreck,  it  is  of  course  greater  hazard  to  life  to  be  wrecked  on 
the  bars  than  on  the  island,  and  as  it  is  important  to  know  on  which  bar  the 
vessel  is,  and  the  consequent  direction  in  which  to  seek  for  safety  on  the  island, 
yon  may  ascertain  this,  shonld  the  island  be  obscored  by  fog  or  the  daftness  of 
night,  by  observing  the  direction  of  the  breakers,  those  on  the  N.E.  bar  extendii^ 
between  N,E.  by  E.  and  East  xmtil  near  its  onter  extremity ;  whilst  those  on  the 
N.W.  bar  extend  N.W.  i  N. 

Foffs^  dc. — Captain  Bayfield,  B.N.,  says : — '<  Some  of  the  heaviest  gales  in 
these  seas  have  been  from  the  N.E.  and  East  qoarters,  and  they  are  nsnally 
followed,  almost  immediately  after  the  barometer  has  reached  its  lowest  point  of 
depression,  by  an  equally  strong  gale,  from  between  the  North  and  West,  and 
which  is  always  accompanied  by  clear  weather  and  a  rising  barometer.  Easterly 
as  well  as  southerly  winds  are  foggy.  The  latter  become  less  predominant  as  the 
summer  advances,  when  westerly  winds  and  clear  weather  become  prc^ztionately 
of  less  rare  occurrence. 

It  is  the  fogs,  even  moro  than  the  irregular  tides  and  currents,  that  ronder  this 
island  so  dangerous ;  they  frequently  last  many  days  and  nights  in  succession  with 
the  prevalent  easterly  and  southerly  winds  of  early  summer :  and  even  as  late  as 
the  beginning  of  August,  when  we  were  about  the  island,  only  6  days  out  of  19 
were  entirely  free  from  fogs.  Winds  between  North  and  West  aro,  in  general^ 
frequent  in  autumn  and  winter;  they  almost  always  bring  fine  clear  weather, with 
a  rising  barometer,  but  aro  often  of  great  strength,  and  in  winter  accompanied 
with  intense  frost."     See  p.  112. 

The  flood  sets  in  from  the  S.S.W.  at  the  rate  of  i  a  mile  an  hour ;  but  it  altera 
its  course,  and  increases  its  velocity,  near  the  ends  of  the  island.  At  half-flood 
it  stroams  north,  and  south  at  half-ebb,  with  great  swiftness  across  the  North- 
east and  North-west  bars :  it  is,  thereforo,  dangerous  to  approach  them  without  a 
commanding  breeze. 

Additional  Descbiptions. — The  foregoing  describes  Sable  island  as  it  existed 
in  1851 ;  we  add  the  following  by  Mr.  Dabby,  formerly  superintendent  of  the 
island,  written  in  1829,  because  it  affords  many  interesting  particulars  not  in- 
cluded in  it.  '  We  remark,  generally,  that  the  island  has  frequently  been  partially 
destroyed  by  the  sea  washing  over  it,  and  great  changes  in  its  configuration  have 
fr*om  time  to  time  resulted  from  these  inundations — therefore,  no  reliance  ought 
to  be  placed  on  the  state  of  the  bars  for  any  length  of  time. 

*'  The  soundings  about  Sable  island  decline  regularly  only  on  the  south  side  ; 
but  approaching  the  isle  from  any  other  bearing  whatever  there  is  comparatively 
deep  water  (10  fathoms  and  moro)  close  to  danger.  In  foggy  weather,  vessels 
should  not  approach  the  north  side  or  point  of  either  bar  nearor  than  25  fathoms. 

Two  belts  encirole  the  isle,  the  outer — a  mile  from  the  shore— 2}^  fathoms. 
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These  belts  are  inereased  by  gales,  and  by  high  wmds  raking  the  island,  which 
drift  the  sand  from  them  to  the  bars. 

The  prevailing  winds  are  from  East  to  Sonth,  and  from  South  to  West,  when 
the  north  or  leeward  side  of  the  island  is  comparatively  smooth,  and,  therefore, 
should  be  sought:  There  is  a  swashway  in  each  bar  to  save  lives :  get  to  leeward 
by  crossing  either  bar  (according  to  the  wind)  at  these  places.  No  risk  in  mod- 
erate weather,  but  if  the  suif  should  appear  too  dangerous,  land  as  you  can,  or 
iry  to  weather  the  bar  ^together.  Having  once  gained  north  of  the  bar,  haul  up 
8.E.  or  W.S.W.  (as  the  case  may  be)  for  the  Umd ;  and  take  the  boat  achore,  as 
near  the  house  as  may  be  convenient.  The  semi-circular  form  of  the  north  side 
is  favourable  for  boats,  as  under  a  windward  curve  a  lee  is  afforded  from  east  and 
west  winds ;  but  with  fresh  north  winds  this  form  is  against  a  boat  getting  off  the 
land.  Therefore,  if  ashore  on  the  north  side,  push  the  boat  right  before  the  sea 
for  the  land,  rather  than  risk  getting  to  leeward  by  crossing  either  bar ;  but  if 
ashore  on  the  south  edge  of  either  bar,  wind  north,  land  on  the  south  side. 

If  ashore  on  the  north-east  bar  in  tolerable  weather,  wind  about  west,  you  may 
land  at  the  east  end  without  crossing  the  bar,  and  (vice  versa)  if  on  the  north-west 
bar,  and  owing  to  the  inner  belt,  high  water  is  best  landing. 

After  landing,  if  owing  to  fog  you  cannot  judge  your  situation,  so  as  to  shape 
your  course  to  one  of  the  houses,  seek  the  lake,  and  then  proceed. 

The  soundings  are  particularly  irregular  to  the  N.W.  and  N.N.W.,  with  very 
variable  currents.    The  whole  of  this  bar  breaks  in  bad  weather. 

South  side  of  the  Island, — The  current  on  this  side,  in  shoal  water,  with  pre- 
vailing south  and  south-west  winds,  sets  rapidly  eastward  until  it  reaches  the  end 
of  the  north-east  bar ;  it  then  joins  the  St.  Lawrence  stream,  which  passes  the 
bar  in  a  S.S.W.  direction,  and  runs  strongest  in  April,  May,  and  June.  I  have 
sufficient  reason  to  believe  that  the  Gulf  stream,  in  42**  80'  N.,  running  E.N.E., 
occasions  the  St.  Lawrence  stream,  running  S.S.W. ,  to  glide  to  westward.  The 
strength  of  this  stream  has  never  been  noticed,  and  three-fourths  of  the  vessels 
lost  have  imagined  themselves  eastward  of  the  island,  when  in  fact  they  were  in 
the  longitude  of  it." 

A  subsequent  description  of  the  island  in  1887,  by  the  same  gentleman  (Mr. 
Dabbt),  speaks  of  it  in  the  following  terms.  In  alluding  to  the  tides,  he  says : — 
'<  Easterly,  southerly,  and  S.S.W.  winds,  set  a  rapid  current  along  shore  in  shoal 
water,  to  the  W.N.W.  and  N.W. ;  that  is,  along  the  shore  of  the  western  end  of 
the  island,  but  not  the  eastern  or  middle,  as  there  the  current,  with  southerly  and 
S.W.  winds,  sets  eastward.  The  natural  tendency  of  the  flood-tide  is  toward  the 
coast.  When  it  strikes  the  island  it  flows  eastward,  over  the  north-east  bank, 
and  to  the  westward  over  the  north-west  bank,  and  passes  the  west  end  in  a  north- 
west direction  so  rapidly  that  it  carries  the  sand  with  it;  and  thehillsof  the  west 
end  being  high  and  narrow,  they  are  undermined  at  their  base  by  it,  and  tumble 
down  some  thousands  of  tons  of  sand  at  a  time.  This  the  current  beneath  catches 
and  sweeps  away  to  the  N.W.,  increasing  the  bank.     As  soon  as  this  current 
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passes  the  extreme  point  of  the  dry  bar,  it  tends  more  across  the  bank  to  the 
N.E. ;  the  motion  of  the  sea  contributing  to  keep  the  sand  in  motion ;  the  current 
carries  it  to  the^N.E.  and  spreads  to  the  N.W.  Although  across  the  bank  from 
the  island,  to  the  distance  of  15  or  20  miles  to  the  N.W.,  there  is  a  flood  and 
ebb  tide,  the  flood  setting  to  the  N.N.E.,  the  ebb  to  the  S.S.W.,  the  flood  comes 
OYer  a  broad  flat  bottom  until  it  arrives  at  the  highest  ridge  of  the  bar,  bringing 
the  sand  with  it  so  far.  It  then  flnds  deep  >yater  suddenly  eastward  of  the  bar, 
and  its  strength  is  as  suddenly  lost,  the  waters  pitching  over  this  bank  settle 
gently  in  deep  water,  and  the  sand  going  with  the  current  does  the  same,  and 
keeps  the  eastern  edge  of  the  bar  and  the  bank  very  steep ;  but  to  the  southward 
and  westward  it  is  flat  and  shallow. 

The  ebb  tide,  setting  gently  southward  and  westward,  meets  the  steep  side  of 
the  bank ;  and  rising  above  it,  passes  over  and  increases  in  strength,  merely 
levelling  the  sand  that  had  been  brought  up  by  the  last  flood.  It  does  not  cany 
it  back  until  the  next  flood  comes,  which  brings  up  a  fresh  supply  from  the 
washing  of  the  island ;  and  so  alternately  the  sand  changes  with  every  flood  and 
ebb  tide.  The  consequence  is,  that  although  the  west  end  is  several  miles  east- 
ward of  where  it  was  in  1811 ;  yet  the  shoalest  or  eastern  part  of  the  bar  or  bank 
has  the  same  bearing  from  the  dry  land  that  it  had  then,  which  plainly  shows 
that  the  bar  and  bank  have  increased  eastward  as  fast  as  the  island  has  decreased 
in  the  same  direction.  But  the  distance  of  the  outer  breakers  has  not  increased 
more  than  about  2  miles ;  in  1829  their  whole  distance  from  the  land  being  from 
10  to  14  miles,  in  rough  weather  bearing  N.W.  from  the  island.  There  is  a 
passage  across  the  bar  inside,  about  4  or  5  miles  broad,  with  8  or  4  &thoms  of 
water.  Since  1811,  or  about  26  years,  an  extent  of  4^  miles  of  high  land  has 
been  washed  away,  which  averages  rather  better  than  one-sixth  of  a  mile  every 
year.  In  the  last  few  years  it  is  nearer  to  ^  of  a  mile  every  year,  owing  to  the 
land  being  much  narrower  than  it  was  the  first  15  years  of  the  elapsed  time. 
The  whole  of  the  island  that  does  not  wash  away  grows  in  height ;  the  most  windy 
seasons  cause  the  greatest  elevation  of  parts  where  loose  sands  can  be  blown  on 
to  them ;  but  the  island  in  general  grows  narrower. 

The  eastern  end  of  the  island  has  not  wasted  much  in  length  since  my 
knowledge  of  it — nearly  80  years.  The  high  land  (about  a  mile  from  it)  has 
blown  down  with  the  wind,  (but  not  washed  down  with  the  sea,  as  at  the  west 
end,)  and  now  there  is  a  low,  bare,  sandy  beach,  extending  in  a  N.E.  direction 
from  the  high  land  about  8  miles.  I  think  about  one  mile  of  this  was  high  land, 
or  sand-hills,  80  years  ago ;  the  other  2  miles  were  formed  by  a  low  sandy  beach, 
as  at  present ;  the  elevated  portion  of  the  one  mile  of  course  has  been  blown  into 
the  sea,  and  gone  to  increase  the  shoal  water  on  the  bar,  being  carried  there  by  a 
strong  flood-tide  setting  to  the  N.N.E.  The  bar  itself  extends  from  the  diy  part 
E.N.E.,  and  at  the  distance  of  12  or  14  miles  from  the  high  land,  a  very  shoal 
spot,  always  breaks,  except  when  dry,  at  which  times  seals  may  be  observed  lying 
on  it.  Between  this  spot  and  the  land  is  a  passage  about  5  or  6  miles  wide,  with 
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B  to  4  fathoms  of  water  in  it.  This  har  and  bank  is  also  Teiy  steep  on  the  north- 
western edge,  and  shallow  and  flat  on  the  opposite  directions.  The  bar  travels 
northward  slowly  ;  the  N.W,  bar  travels  northward  and  eastward  rapidly. 

Mr.  Dabby  writes  on  another  occasion,  ''  The  most  of  the  wrecks  that  happen 
here  are  in  consequence  of  an  error  in  longitude ;  for  instance,  vessels  bonnd  eastward 
think*  themselves  past  the  island  when  they  get  on  shore  npon  it,  and  vessels 
bonnd  westward  (say  from  Europe)  do  not  think  themselves  so  far  westward  when 
they  get  on  shore  npon  it.  I  have  known  several  cases  of  vessels  from  Europe 
that  have  not  made  an  error  in  their  longitude  exceeding  half  a  degree,  until  they 
came  to  the  banks  of  Newfoundland,  and  thenee,  in  moderate  weather  and  light 
winds,  have  made  errors  of  from  60  to  100  miles,  which,  I  think,  goes  £Eir  io 
prove  the  existence  of  a  westerly  and  southerly  current  between  the  Great 
Newfoundland  bank  and  here ;  and  also  of  the  existence  of  a  westerly  current 
between  the  Sable  bank  and  gulf  stream,  which  will  be  stronger  or  weaker 
according  to  the  distance  between  the  stream  and  the  banks. 

When  a  casualty  has  occurred,  and  you  find  you  are  on  the  body  of  the  island, 
I  would  recommend  that  nothing  of  masts  or  rigging  be  cut  away,  unless  the 
vessel  is  very  tender,  and  then  you  may  do  it  to  ease  her  a  little  ;  but  a  vessel  of 
ordinary  strength  will  bear  her  spars  until  she  heaves  upon  the  beach,  or  settles 
in  the  sand,  and  lies  quiet.  Lives  and  property  have  often  been  saved  by  a 
vessel  having  her  spars  standing,  as  from  them  you  may  often  send  a  line  a  shore, 
when  it  is  not  possible  to  work  a  boat :  and  by  sending  a  good  hawser  after  that, 
and  securing  it  well  to  the  shore,  a  chair,  or  other  more  efficient  article,  may  be 
rigged  for  conveying  passengers,  or  valuable  property,  over  tibe  breakers  in  safety. 
From  the  nature  of  the  soft  sandy  bottom,  a  vessel  will  not  go  to  pieces  so  soon 
as  if  she  were  on  rocks ;  and,  by  the  rigging  being  left  standing,  it  may  afterwards 
be  saved ;  whereas,  if  the  masts  are  cut  away,  the  whole  of  the  rigging  goes  with 
them,  and  all  get  tangled  and  buried  in  the  sand,  and  are  generally  totally  lost. 

If  yon  are  on  either  of  the  Bars,  the  first  consideration  should  be  to  secure  the 
boats,  and  lighten  the  ship,  and  leave  her  as  soon  as  ever  you  have  to  abandon 
the  hopes  of  getting  her  off;  an  endeavour  should  be  made  to  get  to  leeward  of 
the  breakers,  and  land  on  the  island,  according  to  circumstances.  Endeavour  to 
land  on  the  north  side,  if  possible,  as  vessels  that  get  on  to  the  bars  very  soon 
disappear  altogether,  either  by  going  to  pieces  in  the  irregular  sea  and  strong 
currents,  or  by  rolling  over  the  steep  bank  to  the  northward,  and  sinking  in  deep 
water. 

When  property  can  be  saved  on  the  island,  it  is  the  duty  of  the  master  and  his 
crew  to  do  the  utmost  in  their  power  to  save  it ;  they  can  get  the  assistance  of 
the  people  on  the  island  and  a  boat  and  a  team  of  horses,  not  for  hire,  for  they 
aee  employed  by  government,  and  the  island  draws  a  salvage  of  whatever  may  be 
sared  on  it,  which  is  apportioned  by  the  magistrates  at  Hali&x.  The  more  there 
is  saved  by  the  master  and  crew,  the  less  salvage  will  be  taken  ;  but  it  is  very 
often  the  case,  the  crews  will  not  assist  to  sive  property  ;  and  whatever  is  saved 
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is  done  exdnsiYelj  by  the  establishment,  in  which  case  the  salrage  is  pretty  high. 
There  are  buildings  on  the  island  for  the  shelter  of  persons  cast  airay,  with 
provisions  for  those  who  may  have  none  ;  also  some  bTiildings  for  the  reception  of 
perishable  goods ;  these  bnildings,  and  whatever  is  put  into  them,  are  under  the 
charge  of  the  superintendent.  All  property  saved  must  be  sent  to  Halifax  by  the 
first  opportunity.  The  master  can  keep  inventories,  and  continue  with  the  goods 
if  he  likes,  but  has  no  control  over  their  destination;  but,  I  believe,  by 
petitioning  the  Governor  of  Hali&z,  he  might  get  permission  to  take  them  where 
he  pleases,  by  paying  the  duty  and  salvage. 

When  any  property  is  saved  on  the  island,  it  is  sent  to  Halifiix,  when  it  is 
adTcrtised  and  sold  by  order  of  the.Oommissioners,  and  the  proceeds  paid  into 
their  hands,  out  of  which  they  pay  the  Royal  Dues,  the  salvage  apportioned  by 
the  magistrates,  the  expenses  of  freight,  and  other  small  charges ;  and  the  readae 
is  paid  over  to  the  master,  or  other  authorized  agent,  for  the  benefit  of  tlie 
underwriters,  and  all  concerned.  The  superintendent  is  under  the  control  of  the 
Governor  and  the  Commissioners,  and  can  take  no  new  step  without  orders  firom 
them.  The  above  and  before-mentioned  custom  is  an  old  and  long  established 
rule,  and  supported  by  many  acts  of  provincial  legislature,  and  more  partiouhirly 
by  an  act  passed  the  4th  day  of  April,  1886,  which  does  more  fiiUy  explam  aad 
set  forth  the  rules  for  the  guidance  of  the  establishment. 

The  north  side  of  the  island  is  very  safe,  and  a  vessel  may  approach  any  part 
of  it  within  a  mile ;  and  vessels  in  distress  might,  by  standing  in  on  the  norlli 
side,  and  near  the  west  end,  where  the  prinmpal  establishment  is,  get  a  supply  of 
fresh  water  or  friel,  or  a  partial  supply  of  provisions  and  firesh  meat,  except  in 
cases  of  a  strong  breeze  and  heavy  sea  on  shore.  There  is  no  difficulty  in 
working  boats  on  this  side  of  the  island.  The  south  side  is  also  very  safe  to 
approach  in  clear  weather ;  but  from  the  heavy  sea  that  constantiy  breaks  on  it, 
the  communication  with  a  vessel,  by  boats,  is  extremely  difficult,  except  after  a 
spell  of  northerly  winds  for  8  or  4  days,  when  the  sea  becomes  smooth,  and  boats 
may  work." 
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Bonnd  to  tl&e  Clyde,  or  to  Xivwpool,  Onblin,  *o.,  lay  Uf  ITorlb  < 

Vessels  homeward  bound  with  westerly  winds  should  endeavour  to  make  ibBjisced 
light  on  Tory  island,  off  the  north-western  extremity  of  Ireland,  and  pass  outside 
that  island  because  they  will  then  be  more  out  of  the  influence  of  the  tides,  and 
clear  of  the  dangers  of  the  coast ;  for  as  these  winds  are  generally  accompanied 
by  heavy  seas  and  thick  weather,  they  might  otherwise  be  perplexed  in  Tory 
sound  during  the  night ;  indeed,  it  often  happens  that  the  winds  become  baffling. 
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with  a  short  chopping  sea)  between  Tory  island  and  the  main.  By  making  the 
light  on  a  S.E.  bearing,  in  soundings  of  from  50  to  56  &thoms,  they  will  ensure 
a  good  offing  along  the  coast  should  the  wind  hang  to  the  northward,  and  if  the 
reckoning  be  in  error  it  will  diminish  the  chance  of  their  being  caught  to  south- 
ward of  Farland  point. 

If  a  north-east  wind  prevail  and  blow  too  strong  for  working,  it  would  be 
advisable  to  seek,  in  a  stnall  vessel,  the  anchorage  at  Downies  bay  in  Sheep  haven 
or  to  enter  Mulroy  bay,*  but  in  a  large  vessel,  that  in  Lough  Swilly,  or,  on  the 
south-west  side  of  the  largest  of  the  Skerries  eastward  of  Lough  Foyle,  or,  in 
fact,  any  convenient  place  of  shelter,  for  as  the  sea  very  quickly  gets  up  on  this 
coast  it  is  scarcely  possible  for  sailing  vessels  to  beat  against  it  to  windward. 
Yet  the  attempt  to  anchor  should  not  be  too  freely  made  off  any  part  of  the  north 
coast  of  Ireland,  nor  in  any  of  the  bays,  except  the  above,  if  it  can  be  prudently 
avoided,  as  there  is  no  part  of  the  world  where  more  sudden  and  extraordinary 
changes  take  place  in  the  weather,  both  in  summer  and  winter.     See  Chap.  XII. 

y^en  working  along  shore  with  easterly  or  south-easterly  winds,  vessels  should 
carefully  attend  to  the  tides,  and  not  allow  themselves  to  be  carried  too  close  in, 
particularly  between  Farland  point  and  Lough  Swilly ;  nor  should  they  work 
through  Tory  sound  by  night  in  winter,  because  the  winds  are  often  very  variable 
there,  and  raise  a  cross  heavy  sea.  Especial  attention  should  also  be  given  to 
the  Lwubwrnetj  an  outlying  isolated  shoal  under  water,  over  which  the  sea 
frequently  breaks;  it  lies  N.  by  E.  ^  E.  nearly  2i  miles  from  the  Melmore 
signal  tower,  on  the  nearest  point  of  the  main  ;  the  fixed  lightf  on  Tory  island 
bears  from  it  W.N.W.  i  W.  about  151  miles,  and  Fanad  lighthouse  S.E.  \  E. 
about  6  miles.  When  passing  it  at  night  ships  should  be  very  cautious  how  they 
approach  it,  and  should  attend  to  the  bearings  of  the  lights  as  a  guide.  In  the 
day  the  land  marks  may  be  generally  seen,  viz.,  Templebraga,  or  Crooknacloggin 
cliff,  the  western  part  of  Horn  head,  kept  open  of  the  extreme  point  of  Jhe  Horn, 
being  about  W.  by  S.,  will  clear  it  on  the  north  side.  The  two  cliffs  in  one  will 
lead  directly  over  the  centre.  This  rock  is  the  only  sunken  one  off  this  coast 
beyond  the  distance  of  half  a  mile  from  it,  and  is  very  dangerous ;  for  although 
there  is  but  a  pinnacle  on  which  a  vessel  would  strike,  yet  the  sea  breaks  on  every 
part  of  it  in  blowing  weather,  or  with  a  heavy  swell,  and  at  least  a  cable's  length 
in  extent  round  it.  It  breaks  more  frequently  with  ebb  tide,  which,  setting 
westward,  is  generally  in  opposition  to  the  wind.  T^th  the  flood  tide  it  breaks 
but  seldom,  unless  the  wind  and  the  sea  are  considerable  at  the  time. 

Upon  Inishtrahull  is  a  light  revolving  once  in  the  space  of  2  minutes,  and 
vifflble  at  the  distance  of  18  miles  from  all  parts  of  the  horizon.  Unless  under 
certain  fitvourable  circumstances  it  is  advisable  to  pass  on  the  northern  side  of 
this  island  and  the  adjacent  Tor  rocks ;  the  south  side  of  the  island  has  deep 

*  See  "  South,  West,  and  North  Coasts  of  Ireland  Durections." 
•f  Visible  17  miles  in  clear  weather. 
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water  Tnthin  a  short  distance  of  it,  and  the  channel  between  it  and  Ganran  islands 
is  safe,  and  has  soundings  of  from  20  to  40  fathoms  in  it,  with  the  streams  of 
tide  setting  directly  through,  still  the  heavy  westerly  swell,  which  generally  prevails 
there,  will  in  light  winds  often  render  a  vessel  unmanageable  under  her  sails  ; 
the  velocity  of  the  tides  has  swept  away  all  the  loose  soil,  and  left  an  irregular 
bottom  at  the  above  depths.  The  passage  between  Inishtrahull  and  the  Tor 
rocks,  although  the  depth  is  from  15  to  20  fathoms,  should  not  be  attempted, 
especially  with  light  winds,  on  account  of  a  reef  extending  ^  of  a  mile  from  the 
island,  and  also  because  the  tides  rxm  very  strongly  through  it.  Neither  should 
any  cause  but  that  of  extreme  emergency  induce  a  vessel  to  attempt  the  channel 
between  Garvan  islands  and  the  coast,  as  a  sunken  rock  in  the  fidrway  and  also 
the  rapidity  of  the  tides  offer  great  obstacles  to  a  safe  passage. 

The  approach  to  the  North  channel  at  night  is  considerably  flEusilitated  by  the 
flashing  light  on  Oversay  island,  off  the  soqth-west  point  of  Islay,  by  the  inter- 
mittent and  fixed  lights  on  Rathlin  island,  and  by  the  fixed  light  on  the  Mull  of 
Gantyre.  In  the  exact  fitirway  of  vessels  bound  through  the  channel  lies  the 
Middle  Bank,  upon  which  are  patches  of  15,  16,  and  17  fathoms,  with  40  and 
50  &thom8  between  and  around  them;  the  tide  over  this  bank  creates  at  times  a 
very  heavy  sea,  which  indicates  its  position.  Keep  as  nearly  midway  between 
Rathlin  island  and  the  Mull  of  Cantyre  as  possible,  not  on  account  of  outlying 
rocks  or  shoals  (for  both  shores  are  free  from  dangers  of  that  description  beyond 
the  distance  of  a  cable's  length,  and  have  deep  water  almost  close-to  them),  bnt 
because  the  great  velocity  of  the  tides  causes  races,  and  in  bad  weather  very  heavy 
and  dangerous  seas. 

If  intending  to  pass  through  Rathlin  sound,  and  having  light  winds  and  an  ebb 
tide,  steer  for  Bull  point,  the  west  end  of  Rathlin,  as  the  stream  will  then  be 
slack  m  its  vicinity.  By  not  opening  Castle  head  to  the  northward  vessels  will 
avoid  the  ^strength  of  it,  and  on  passing  the  point  may  get  into  Churdi  bay, 
assisted  by  the  eddy ;  which,  however,  does  not  set  into  the  bay  but  across  it 
towards  Rue  point,  where  it  sets  at  the  rate  of  4  knots  to  the  southward,  close 
along  the  shore,  rendering  Church  bay  difficult  of  access,  except  with  a  eem- 
manding  breeze. 

When  meeting  with  the  ebb  tide  off  Benmore  head  vessels  sometimes  heave  to 
in  Ballycastle  bay :  while  dobg  so,  much  vigilance  is  required  to  guard  against 
being  set  towards  the  Carrickvaan  rock.  See  the  <<St.  George's  Channel 
Directions." 

mivw  cajd«. — ^From  Rathlin  sound,  to  pass  southward  of  the  Mull  of  Cantyre 
and  Sanda  for  the  river  Clyde,  bUgx  &.E.  by  E.  ^  E. ;  or,  from  the  north  side 
of  Rathlin  island,  distant  1  or  2  miles,  steer  S.E.  The  Mull  of  Cantyre  is  a 
high  rocky  promontory,  forming  the  south-western  extremity  of  the  peninsula  of 
that  name.  Near  its  extremity  is  a  lighthouse  showing  a  fuved  light,  which 
serves  as  a  very  useful  guide  to  vessels  running  through  the  North  channel,  into 
or  out  of  the  Irish  channel,  as  it  not  only  prevents  too  near  an  approach  to  the 
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shore  of  the  Mall,  ^hich  is  very  steep,  there  being  24  and  16  fathoms  close  to 
the  cliffs,  bnt  enables  vessels  to  preserve  a  midchannel  course  between  the  coasts 
of  Ireland  and  Scotland,  and  thereby  keep  clear  of  all  danger.  About  the  Mall 
there  is  a  very  strong  tide-race,  and  some  rocks  lie  off  the  base  of  the  cliffs. 

The  stream  rans  past  the  Mall  at  the  rate  of  5  knots,  and  occasions  a  heavy, 
dangerous  sea  in  bad  weather;  with  either  tide,  quite  close  in,  there  is  an  eddy. 
Hence  the  flood  takes  a  direction  towards  Sanda,  and  divides  off  its  western  end, 
the  outer  part  passing  on  for  the  Clyde,  and  the  other  going  inside  the  island  and 
up  Kilbrennan  sound. 

Ship  rock,  on  the  south  side  of  Sanda,  has  a  lighthouse  upon  it,  which  shows 
9k  fixed  red  light. 

Paterson  Rock,  the  most  formidable  danger  in  this  locality,  lies  on  the  eastern 
side  of  Sanda  at  the  distance  of  f  of  a  mile  from  it;  it  dries  at  low  tide,  is  sur-* 
rounded  by  deep  water,  and  is  marked  by  a  buoy.  The  mark  to  pass  eastward 
of  the  rock  is  Davar  island  open  of  the  most  projecting  land  southward  of  it;  and 
southward  of  it  Deas  point  open  south  of  Sanda  island.  As  Sanda  light  is  not 
shown  northward  of  the  bearing  from  it  of  S.E.  by  E.  |  E.,  by  keeping  it  Ib 
sight  vessels  will  pass  weU  southward  of  Paterson  rock  in  the  night.  This  rock 
is  much  in  the  way  of  vessels  approaching  the  Clyde,  and  requires  the  utmost 
care  to  avoid.  It  should  always  be  passed  on  the  east  side.  The  flood  tide 
forms  a  race  eastward  of  Sheep  island,  and  the  ebb  a  similar  one  with  an  eddy 
Westward  of  Sheep  and  Sanda,  which  should  be  duly  considered  by  masters  of 
small  vessels  wheA  navigating  in  this  locality. 

From  abreast  Paterson  rock  to  a  similar  berth  off  Pladda  island  the  coarse  is 
E.  i  N.  Upon  this  islimd  are  two  fixed  lights,  beariag  from  each  other  North 
and  South.  The  stream  of  flood  along  the  east  side  of  Arran  sets  northward,  and 
along  the  south  end  it  sets  eastward.  It  is  scarcely  perceptible  near  any  part  of 
the  island,  except  Pladda,  where  it  runs  about  a  mile  an  hour  when  strongest. 

Having  rounded  Pladda,  haul  up  north-eastward  and  northward  towards  Little 
Cumbrae,  which,  with  the  Great  Cumbrae,  occupy  a  position  midway  in  the 
entrance  of  the  flrth  of  Clyde,  dividing  it  into  two  channels ;  the  wider  and  deeper 
passage  is  on  their  western  side,  and  is,  consequently,  that  which  is  generally 
preferred  by  vessels  bound  to  or  from  the  river  Clyde,  as  it  is  more  clear  and 
direct.  The  only  danger  in  this  channel  is  the  spit  extending  from  the  south- 
west point  of  Great  Cumbrae,  the  extremity  of  which  is  marked  by  a  red  buoy. 
Ji  fixed  light  is  exhibited  from  the  west  point  of  Little  Cumbrae,  and  a  revolving 
light  from  Toward  pomt  on  the  Argyll  shore. 

Labob  Cbaknbl,  the  name  given  to  the  passage  eastward  of  the  Cumbrae 
islands  is  so  confined  by  the  banks  and  rocks  extending  from  the  shore  of  the 
main,  that  its  free  use  is  considerably  impeded ;  but  there  are  circumstances 
which  render  it  advisable  at  times  to  use  it,  particularly  as  Fairlie  road  offers 
advantages  not  obtainable  at  other  places  in  the  flrth.  The  depth  of  water  in 
the  fedrway  ranges  from  16  to  80  fatiioms,  and  the  width  from  i  to  1^  mOes,  tho 
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narrowest  part  being  between  the  soath-east  side  of  Great  Gnmbrae  and  ihd 
Fairlie  sands.  When  sailing  through  from  southward  do  not  approach  the  shore 
of  Little  Cambrae  island  nearer  than  ^  of  a  mile  to  avoid  some  rocks  and  a 
12-foot  spit,  which  are  steep ;  give  the  bnoy  on  the  edge  of  the  Brigoird  spit  a 
berth  of  a  cable's  length  on  its  west  side,  or,  if  it  should  be  washed  away,  keep 
Largs  church  just  open  of  Ghreat  Gumbrae,  bearing  about  N.E.  ^  E.,  and  yon  will 
pass  clear  of  that  danger,  and  may  steer  over  towards  the  south-east  side  of 
Great  Cumbrae,  and  thence  out  northward,  sailing  rather  nearer  the  island  than 
the  shore  of  the  main.  When  tacking  eastward  hereabout,  the  Hunterston  perch 
will  point  out  that  projectmg  spit  of  the  Fairlie  sands,  and  the  buoy«  on  Fairlie 
patch  will  assist  in  avoiding  that  shoal  and  in  taking  up  an  anchorage  in  Fairlie 
road.  If  not  intending  to  enter  that  roadstead,  and  should  the  Fairlie  buoy  be 
gone,  then,  when  abreast  of  Fairlie  or  Eelbum  castle,  the  summit  of  Knock  hill 
should  be  kept  open  westward  of  Largs  pier,  as  it  will  lead  clear  of  the  patch, 
and  also  of  the  Eelbum  bank. 

The  Skelmorlie  bank  lies  in  the  midway  of  the  firth,  and  the  least  water  over 
it  does  not  exceed  16  feet;  this  shallow  spot  has  a  buoy  placed  upon  it.  To 
clear  it  on  the  west  side,  bring  Doun  hill,  in  Dumbartonshire  (recognised  by  its 
conical  form),  which  is  about  17  miles  distant,  just  open  west  of  Gloch  point 
light,  and  bearing  about  N.E.  ^  E. 

The  lighthouse  on  Gloch  point  leads  to  the  entrance  of  the  river.  Hence  to 
the  anchorage  off  Greenock  there  is  nothing  in  the  way  of  vessels  but  the 
Bcseneath  patch,  a  dangerous  shoal  of  5  feet  water,  |  of  a  mile  in  extent,  maiked 
by  a  buoy,  and  surrounded  with  depths  of  from  6  to  11  Sstthoms.  To  avoid  the 
shoal  when  sailing  up  or  down  the  river,  keep  either  nearer  to  Whitefarland  point 
than  to  Boseneath  point,  or  within  i  a  mile  of  the  Boseneath  or  Dumbarton 
shore.  The  flag-staff  in  the  fort  (Matilda)  on  White&rland  point,  open  ^  of  a 
point  eastward  of  Binian  peak,  clears  Boseneath  patch  on  the  west  side,  and  if 
opened  ^^of  a  point  westward  of  the  peak,  it  clears  the  shoal  on  its  eastern  side. 

In  the  middle  of  the  entrance  of  the  river  the  flood  tide  runs  for  6^  hours  at 
the  rate  of  1  knot  per  hour,  which  increases  to  1\  knots  as  you  approach  Greenock, 
where  the  velocity  on  the  ebb  averages  2^  knots.  In  a  position  about  equidi- 
stant from  the  mouth  of  the  river  and  Long  and  Holy  lochs  the  ebb  stream  is 
very  irregular,  being  influenced  by  the  outset  from  all  the  three. 

xiTMrpeei,  onbisn,  *o, — ^Being  northward  of  Benmore  head,  Ireland, 
about  a  mile  distant,  a  S.E.  by  S.  course  for  5  miles  will  lead  to  a  similar  distance 
eastward  of  Tor  point,  and  although  by  standing  along  shore  a  vessel  might  turn 
the  eddy  tides  to  account,  and  pass  inside  the  Maidens  (but,  when  doing  so,  taking 
proper  care  to  avoid  the  Hunter  rock),  still  it  will  be  better  for  a  stranger  to  go 
well  outside  the  Maidens  by  steering  S.S.E.  from  the  foregoing  position,  and 
having  made  good  this  latter  course  for  20  miles,  those  islets  will  be  seen  on  a 
westerly  bearing  distant  about  6  miles.  Hence,  in  mid-channel,  the  course  is  S.  \  £. 
80  miles  to  abreast  the  Mull  of  Galloway,  leaving  the  Gopeland  light  7  miles  to 
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the  westward.  The  light  on  the  Moll  will  now  bear  about  East  10  or  11  miles 
distant.  Thence  a  vessel  may  sail  towards  liyerpool  either  northward  or  south- 
ward of  the  Isle  of  Man,  but  in  taking  the  former  route  the  dangers  presented  by 
the  King  William,  Bahama,  and  other  banks  eastward  of  Ayr  point,  should, 
with  the  sets  of  the  tides,  be  well  considered  before  the  passage  is  adopted, 
especially  as  the  lightvessel  and  buoy  are  liable  to  be  driven  from  their  moorings 
by  violent  gales.  With  the  Mull  of  Galloway  light  bearing  East  10  or  11  miles, 
by  following  an  E.S.E.  course  for  about  28  miles,  vessels  will  have  Burrow  head 
to  the  northward,  and  St.  Bees  head  S.E.  by  E.  distant  28  or  24  miles.  As 
soon  as  the  lighthouse  on  the  latter  head  is  seen  on  that  bearing  distant  about  9 
miles,  the  ship's  head  may  be  put  to  the  8. 1  W.,  and  thus  you  will  pass  clear  of 
those  banks  towards  Liverpool  bay,  but  must  be  careful  when  tacking  eastward 
not  to  shoal  the  water  to  less  than  12  or  10  &thoms,  till  within  sight  of  the 
lights  or  beacons  marking  the  approaches  to  that  port. 

The  lightvessel,  showing  a  revolving  red  light,  moored  off  the  entrance  of 
Morcambe  bay,  is  an  additi(mal  guide  to  those  already  established  in  this  locality. 
By  noting  the  bearings  of  the  different  points  from  its  position,  parallel  courses 
may  be  shaped  without  further  reference.  Thus,  from  the  lightvessel,  St.  Bees 
head  bears  N.  by  £.  i  E.,  88  miles ;  Foot  of  Wyre  lighthouse  E.  by  S.  \  S.  17 
miles ;  North-west  lightvessel  (Liverpool  bay)  S.  by  W.  26  miles ;  Skerries  light- 
house W.  by  S.  southerly  49  miles ;  and  the  Calf  of  Man  lighthouses  N.  W.  by  W. 
48  miles. 

Intending  to  pass  round  the  south  side  of  the  Isle  of  Man,  from  the  foregoing 
position  with  the  Mull  of  Galloway  light  bearing  East  10  or  11  miles,  steer  S.  by  W. 
for  80  miles,  when  you  will  be  abreast  the  Oalf  of  Man  ;  after  rounding  which, 
at  about  6  miles  offing  a  S.E.  \  S.  course  will  lead  to  Liverpool  bay. 

With  the  Mull  of  Galloway  light  as  before,  the  direct  course  and  distance  to 
Dublin  bay  is  about  S.W.  76  miles.  The  most  prominent  dangers  in  the  way  of 
a  vessel  running  along  the  Irish  coast  are  the  rocks  and  shoals  in  the  vicinity  of 
South  rock  light,  those  near  the  entrances  of  Garlingford  and  Dundalk  bays,  and  the 
Skerries  rocks,  &c.,  all  which  are  minutely  described  in  the  '*  St.  George's  Channel 
Directions."  The  above  courses,  however,  will  no  doubt,  by  the  observing  seaman, 
be  altered  according  to  the  several  advantages  which  may  offer  themselves  in  rela- 
tion to  winds  and  tides,  for  which  purpose  the  subsequent  remarks  will  be  found 
of  considerable  assistance.  See  also,  directions  for  sailing  to  Liverpool  and 
Dublin  by  the  South  Channel,  given  on  a  subsequent  page. 

OuTWABD  BOUND,  and  intending  to  proceed  through  Bathlin  sound,  a  vessel 
may,  by  keeping  within  half  a  mile  or  a  mile  of  the  shore,  have  the  tide  in  her 
favour  two  hours  earlier  than  by  keeping  in  the  offing,  and  thus  carry  eight  hours' 
tide  with  her.  The  Carrickvaau  rock  should,  however,  be  carefully  attended  to. 
If  an  easterly  wind  springs  up  while  off  the  north  coast  of  Ireland,  a  vessel 
should  endeavour  to  make  the  most  of  it,  as  it  seldom  lasts  long ;  preserving  an 
offing  of  4  or  6  miles  from  the  coast,  always  passing  outside  the  Limeburner^  and 
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steering  about  W.  i  N.  through  Tory  sound.  With  westerly  winds  it  is  expe- 
dient to  work  inshore,  and  in  fine  weather  this  may  be  done  in  safety,  though  the 
tides  run  9  hours  with  the  wind,  and  only  8  hours  a^inst  it ;  but  during  the 
winter  the  most  advisable  course  for  a  vessel  to  adopt  when  encountering  a  strong 
westerly  wind,  is  to  proceed  to  the  first  secure  anchorage  and  wait  for  a  suitable 
change,  as  already  observed  for  vessels  inward  bound. 

Vides. — In  considering  this  subject  we  cannot  do  better  than  quote  firom  that 
admirable  authority,  Admiral  P.  W.  Beeohey.  He  says,  **  In  the  North  channel 
the  flood  or  ingoing  stream  enters  between  the  Mull  of  Gantyre  and  Bathlin 
island  simultaneously  with  that  passing  the  Tuskar  into  the  Southern  channel, 
but  flows  in  the  contrary  direction.  It  runs  at  the  rate  of  8  knots  at  springs, 
increasing  to  5  knots  near  the  Mall,  and  to  4  near  Tor  point.  The  eastern  branch 
of  this  stream  turns  round  the  Mull  towards  Ailsa  and  the  Clyde,  a  portion 
passing  round  Sanda  up  Eilbrennan  sound,  and  Loch  Fyne.  The  main  body 
sweeps  to  the  S.  by  E.,  taking  nearly  the  general  direction  of  the  channel,  but 
pressing  more  heavily  on  the  Wigtonshire  coast ;  off  which  it  has  scooped  ont  a 
remarkable  ditch,  upwards  of  20  miles  long,  by  about  a  mile  only  in  breadth,  in  which 
the  depth  is  from  70  to  100  fathoms  greater  than  that  of  the  general  level  of  the 
bottom  about  it.  Near  the  Mull  of  Galloway  the  stream  increases  in  velocity  to 
6  knots ;  the  eastern  portion  turns  sharply  round  the  promontory  towards  Solway 
firth,  and  splits  off  St.  Bees  head,  one  portion  running  up  the  Solway,  and  tho 
other  towards  Morecambe  bay. 

The  central  portion,  midway  between  the  Mull  of  Galloway  and  Copeland 
islands,  presses  on  towards  the  noi-them  half  of  the  Isle  of  Man,  and  while  one 
portion  of  it  flows  towards  Ayr  point,  the  other  makes  for  contrary  head,  and  is  there 
turned  back  to  the  N.E.  at  a  right  angle  nearly  to  its  early  course.  Passing 
Jurby  point,  it  reunites  with  the  other  portion  of  the  stream,  and  they  jointly  rush 
with  a  rapidity  of  from  4  to  6  knots  round  the  point  of  Ayr,  and  directly  across 
all  the  banks  lying  off  there,  and  catching  up  the  stream  from  the  south  channel 
off  Maughold  head,  they  hurry  on  together  towards  Morecambe  Bay. 

The  western  limit  of  the  streams  runs  at  the  rate  of  4  knots  off  the  pitch  of  Tor 
point.  Hence  it  strikes  towards  the  Maidens,  boiling  over  the  Highland  and 
Bussel  rocks,  and  other  reefs  in  the  vicinity  of  that  dangerous  group,  and  takes 
the  direction  of  the  coast  from  Muck  island  to  Black  head,  at  the  entrance  of 
Belfest  Lough,  which  it  fills.  The  portion  of  the  stream  which  sets  into  Belfast 
Lough  splits  off  Grey  point ;  one  part  flowing  towards  Gtirmoyle,  while  the  other 
bends  back  along  the  shore  of  Bangor,  Groomsport,  and  Orlock,  and  blends  with 
the  general  stream  which  has  come  on  from  the  Maidens  and  Black  head  in  nearly 
a  straight  line,  and  passes  with  it  through  the  sounds  of  the  Copeland  islands. 
Hence  it  proceeds  along  the  coast,  brushes  the  south  rock,  and  runs  on  towards 
St.  John*s  point,  off  which  the  stream,  like  that  coming  from  the  southward, 
expends  itself  in  the  large  space  of  still  water,  which  remains  almost  undisturbcvl, 
although  pressed  upon  by  streams  from  various  quarters." 
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The  ebbing  or  ontgoing  stream  does  not  materially  differ  from  the  foregoing. 
Oatside  a  line  joining  the  Mall  of  Cantyre  and  Rathlin  island  the  stream  joLqs 
that  from  the  sounds  of  Islay  and  Jura,  and  tnms  sharply  round  Rathlin  to  the 
westward. 


IRELAND. 

Xtongh  Foyle  and  Ziondondexry. — Inishtrahnll  ishgid  is  11  miles  N.  by  W.  i  W. 
from  the  entrance  of  Lough  Foyle,  and  on  its  north-east  end  is  a  lighthouse, 
showing  an  excellent  revolving  light,  which  appears  in  its  greatest  lustre  once  in 
every  2  minutes,  and  may  be  seen  from  all  directions  at  a  distance  of  18  miles : 
the  tower  is  white,  45  feet  high,  and  the  light  is  at  an  elevation  of  181  feet.  The 
position  of  the  lighthouse  is  Latitude  65°  25'  55",  Longitude  T  13'  87".  North- 
ward of  Liishtrahull,  at  nearly  f  of  a  mile,  are  several  islets  and  rocks  above 
water,  called  the  Tor  rocks,  extending  East  and  West  f  of  a  mile,  and  around 
which,  close-to,  is  a  depth  of  from  10  to  18  fathoms. 

The  two  lighthouses  on  hmhowen  Heady  the  northern  side  of  the  entrance  to 
Lough  Foyle,  bear  from  each  other  East  and  West,  distant  460  feet,  and  kept  in 
line  lead  clear  of  the  Tuns  bank.  The  lights  are  fixed.  The  eastern  tower,  in 
Latitude  55**  18'  46"  N.,  and  Longitude  6°  56'  W.,  bears  from  the  north  buoy  of 
Tuns  bank,  W.N.W.  1^  miles :  south-west  end  of  Tuns  bank  N.E.  }  E.  2  miles  ; 
and  the  tower  on  Magilligan  point  N.E.  by  E.  2i  miles.  The  towers  are  circular, 
coloured  white  ;  the  lights  are  67  feet  above  the  mean  level  of  the  sea,  and  in 
clear  weather  may  be  seen  at  the  distance  of  18  miles.  The  eastern  light  is 
shown  over  an  arc  of  about  219°  (from  N.E.  ^  N.  eastward  to  W.  by  S.) ;  the 
western  light  over  an  arc  of  about  60°  (from  N.E.  by  E.  i  E.  eastward  to 
S.E.byE.  iE.)* 

Lough  Foyle  is  a  capacious  harbour,  where  the  largest  ships  may  ride  in 
safety  in  all  weathers :  but  the  best  anchorage  for  large  ships  is  8  or  4  miles 
above  the  entrance,  on  the  north  side  of  the  bay,  at  about  ^  or  f  of  a  mile  from  the 
shore,  in  from  4  to  8  fathoms  water.  Ships  that  draw  not  above  12  feet,  will 
ride  easiest  between  Quigley's  point  and  Ture,  in  2i  or  8^  fathoms,  the  least 
water ;  or  farther  down,  between  Whitecastle  and  Redcastle,  in  from  2i  to  6 
fathoms. 

In  sailing  into  Lough  Foyle,  the  Tuns  bank  is  the  only  shoal  to  be  avoided  ; 
it  lies  on  the  south  side  of  the  entrance,  leaving  a  channel  between  it  and  the 
land,  on  its  west  side  of  j  of  a  mile  in  breadth.  It  is  about  2  miles  long, 
E.N.E.  and  W.S.W.,  nearly  a  mile  broad,  and  has  a  buoy  at  each  end.     A 

*  It  is  ill  contemplation  to  colour  tht  western  li.,ht  red. 
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small  patch  near  the  middle  of  the  northern  edge  of  it  dries  abont  2i  hoora  of 
ebb  ;  ^th  some  neap  tides,  that  part  is  said  to  be  quite  covered ;  when  imder 
water  it  is  always  to  be  distinguished  by  the  sea  breaking  on  it,  except  in  very 
extraordinary  calms.  This  patch  is  obs^nred  to  diminish  and  increase ;  and  when 
N.W.  gales  prevail,  to  wash  away  entirely  and  afterwards  form  again.  To  dear 
it  on  the  north  side,  keep  Redcastle  house  open  with  Magilligan  point.  The  west 
end  of  the  Tuns,  near  Magilligan  point,  has  also  a  patch  on  it  which  dries ; 
with  this  exception,  there  are  2  or  8  feet  water  on  it  with  low  spring-tides,  the 
rest  has  6  feet  at  least,  but  9  for  the  most  part. 

To  sail  into  Lough  Foyle,  take  flood  tide,  or  a  brisk  breeze  of  leading  wind 
for  stemming  the  tide,  which'runs  in  the  narrows,  about  8^  miles  an  hoar ;  keep 
Glengad  head  two  or  three  ships*  lengths  out  by  Liishowen  head,  until  the  high- 
water  mark  of  Magilligan  point  bears  on  the  south  end  of  SherifTs  mountain, 
which  is  the  south-westernmost  but  one  at  the  head  of  the  lough,  then  steer 
right  in  for  the  entrance,  keeping  about  half  a  mile  from  the  north  shore,  which 
will  lead  clear  past  between  it  and  the  Tans  bank.  When  up  with  Magilligan  point 
keep  at  a  greater  distance  from  the  shore,  and  run  up  for  the  anchorage  before 
described.  K  the  marks  for  sailing  in  cannot  be  discerned,  keep  Glengad  head 
&irly  out  by  Inishowen,  till  you  are  about  half  a  mile  from  Inishowen  head,  then 
steer  right  in  for  the  middle  of  the  entrance,  between  Greencastle  and  Magilligan 
point,  and  keep  i  a  mile,  or  above  2  cables'  lengths  from  the  starboard  shore. 
An  iron  beaoon  marks  Bluick  rock  off  Ballyloes,  f  of  a  mile  within  the  two 
lights ;  the  channel  is  southward  of  this. 

Above  the  anchorage  a  pilot  will  be  necessary,  for  hence  to  Londonderry  the 
channel  is  very  narrow,  and  a  large  vessel  will  have  to  wait  a  proper  time  of  tide 
for  sufficient  water. 

Besides  the  two  Inishowen  lights,  already  mentioned,  there  are,  in  the  lough 
and  river,  ten  small  Ji.ved  lights  :  the  first,  on  the  northern  side  of  the  channel, 
at  1^  miles  within  the  Inishowen  lights,  is  a  red  light  80  feet  above  high  water, 
situated  on  Warren  point,  and  shown  between  the  bearings  of  £.  by  N.,  by  east- 
ward and  southward  to  W.  i  S. ;  the  second  is  a  bright  light  exhibited  from  a 
building  of  piles,  painted  red,  erected  on  the  outer  edge  of  the  ridge,  on  the 
northern  side  of  the  channel,  off  Redcastle,  and  7  miles  above  Warren  point ; 
the  third,  also  shown  from  a  building  of  piles,  built  on  the  edge  of  the  Great 
bank,  and  on  the  southern  side  of  the  channel,  off  Whitecastle,  is  1\  miles  with- 
in the  preceding  ;  the  fourth,  likewise  from  a  building  of  piles,  painted  black, 
erected  on  the  edge  of  Ture  spit,  on  the  S.E.  side  of  the  channel,  one-third  of  a 
nule  off  Tare  point ;  the  fifth,  from  another  erection  of  red  piles,  situated  on  the 
edge  of  the  fiats,  on  the  western  side  of  the  channel,  off  Gunnyberry,  and  8 
miles  above  Ture  point ;  the  sixth,  on  Culmore  point,  the  west  point  of  entrance 
to  the  river  Foyle,  from  a  red  mast ;  the  seventh,  on  Culkeeragh  point,  the 
opposite  side  of  the  entrance  to  the  river,  from  a  red  brick  building ;  the  eighth  is 
a  red  light  placed  on  the  western  shore,  near  Boom  hall,  about  2  miles  within 
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Cnlmoie  point ;  the  ninth  is  shown  from  a  lightvessel,  moored  on  the  edge  of 
the  flats  fronting  the  sonth-eastem  shore  at  the  Crook :  and  the  tenth,  a  red  one, 
near  Bock  mill,  on  the  western  side  of  the  river,  jast  he&re  yon  arrive  at  Derry 
or  Londonderry.  We  believe  that  all  these  lights  are  shown  only  from  October 
to  May.  From  Oolmore  point  the  land  rises  gently  towards  Deny.  Near  Deny 
there  are  several  remarkable  hills.  There  is  sufficient  depth  of  water  on  good 
ground,  close  by  the  town,  for  large  ships. 

aaiway. — The  town  of  Galway,  situated  at  the  bottom  of  a  deep  bay,  and  at 
the  mouth  of  the  outlet  of  the  lakes  Conib  and  Atalia,  is  considered  to  be  the 
capital  of  the  western  coast  of  Ireland.  It  is  a  fine  old  town,  and  contains  many 
houses  of  an  ancient  style  of  architecture.  A  fine  line  of  steamers  now  runs 
from  here  to  Halifiix  and  New  York.  A  dock  has  recently  been  constructed,  and 
it  is  in  contemplation  to  deepen  the  entrance  to  Lough  Atalia,  sufficiently  to 
admit  vessels  of  a  superior  class.  A  breakwater,  extending  firom  Mutton  island, 
to  shelter  the  roadstead,  has  also  been  spoken  of. 

AxBJdx  IsuaxDBn — ^These,  filing  the  entrance  to  Galway  bay,  are  named 
Iniaheer,  Inishmaan,  Inishmore,  Brannock,  and  Eeragh ;  the  two  last  also  h&ve 
some  islets  about  them  on  the  southern  side.  They  have  deep  water  close  off 
them  to  the  south-westward,  the  soundings  rapidly  increasing  to  80  &thoms, 
which  depth  is  at  not  more  than  a  mile  from  the  cliffs.  Inishmore,  as  its  name 
**  more  great "  implies,  is  the  largest  of  the  group.  Ghilway  bay  can  be  entered 
on  all  sides.  The  southeite  passage  into  it  is  formed  by  the  main  land  of  Clare 
and  Inisheer  island  ;  the  only  danger  in  the  way  is  Finnis  rock.'*' 

The  channel  between  Inisheer  and  Inishmaan,  named  Foul  Sounds  is  about  1^ 
miles  wide,  and  has  a  depth  of  18  to  20  feithoms.  When  running  through,  be 
careful  not  to  get  too  close  to  the  shore  of  Inisheer,  on  account  of  the  Pipe 
rocks,  a  dangerous  ledge  extending  ^  of  a  mile  firom  the  north-western  shore  of 
that  ishuid,  and  having  a  depth  of  6  or  7  &thoms  close  to  its  extremity. 

Gregcry  Sound  is  the  passage  separating  Inishmaan  from  Inishmore.  It  is  a 
mile  wide,  and  has  soundings  in  mid-channel  of  18  to  20  fathoms.  The  stream 
here  has  a  rate  of  about  1^  knot.  From  the  northern  points  of  Inishmaan,  a 
ledge  of  rocks,  called  Portacuna,  extends  nearly  2  cables'  lengths,  and  has  a 
depth  of  2  to  6  fathoms  at  its  extremity ;  as  this  ledge  is  very  steep  it  must  be 
cautiously  avoided  by  vessels  running  through  Gregory  sound. 


*  Inisheer,  the  sonth-eastemmoet  of  the  Arran  ieUndB,  is  about  1}  miles  in  extent,  and 
nearly  drcnlar  in  form.  Ita  highest  part  ia  200  ftet  ahore  the  level  of  high  water.  From  its 
diib  a  ledge  of  rocks  eztenda  oat  a  short  distanoe,  and  at  4}  cahlea'  lengths  from  ita  soath- 
east  Bide  is  a  dangeronv  rook,  dry  at  low  spring-tides,  named  Finnis ;  this  rock  is  separated 
from  a  shoal-ledge  running  off  from  the  island  by  a  very  narrow  channel  of  4  fathoms  water, 
and  dose  to  its  soutfi-east  side  are  sounclingB  of  17  and  18  &thoms ;  it  is  oonseqiiently  aformid- 
able  danger.  On  the  south  point  of  Inisheer  there  is  a  fixed  light  at  110  feet  above  the  sea, 
fisible  15  miles ;  the  arc  iU^ainated  is  345°  (from  B.  by  K.  by  eastward  and  southward  to 
N.W.  I  N).    A  strip  or  sector  of  red  light  is  shown  in  the  direction  of  Finnis  rock. 

DD 
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The  south  shore  of  Inishmore  is  nearly  straight  and  steep,  but  its  nortbam 
shore  is  very  irregnlar,  and  should  have  a  vbezth  of  about  a  mile  given  it. 

Brannoch  and  Eeragh  islands  are  of  but  small  extent,  and  surrounded  by  roekj 
ledges,  which  render  a  close  approach  dangerous.  Between  the  larger  isbuuis 
there  are;passages,  but  to  run  throu^  these  some  local  knowledge  is  requisite. 
The  stream  of  tide  in  the  channel  of  these  islands  is  said  not  to  run  at  a  rate  of 
more  than  2  miles  an  hour.  On  Eeragh  island,  the  outermost,  there  is  a  Hot- 
house, which  shows  a  light  revolving  every  three  minutesj  visible  16  miles ;  the 
arc  illuminated  is  826''  (from  E.S.E.  by  northward,  westward,  and  souibward  to 
S.E.  by  S). 

The  North  Sound,  between  Inishmore  and  Gorumna  island,  is  free  from  danger 
beyond  half  a  mile  from  the  shores,  except  the  heavy  breakers  on  the  bank 
running  off  the  north-east  side  of  Inishmore  ;  this  bank  has  a  depth  of  frx>m  4 
to  10  fathoms  water  over  it. 

The  courses  and  distances  up  Galway  bay,  to  a  position  in  mid-channel  off 
Blaok  head,  are,  from  the  middle  of  South  sound,  N.E.  by  E.  i  E.  11  miles  : 
from  the  inner  part  of  Foul  sound,  £.  i  N.  11^  miles ;  from  the  inner  part  of 
Gregory  sound  E.  i  S.  12^  miles  ;  and  from  a  berth  2^^  or  8  miles  N.N.E.  of 
Eeragh  lighthouse,  in  North  sound*  S.E.  by  £.  i  E.  21  miles.  Hence  to 
abreast  of  Mutton  island  the  course  and  distance  are  E.  ^  S.  8^  miles. 

Black  head  is  a  bluff  point,  the  hills  on  the  summit  of  which  rise  to  the 
height  of  1027  feet,  and  are,  therefore,  very  conspicuous.  Immediately  off  tke 
head  are  11  to  15  fathoms,  and  you  may  obtain  shelter  during  S.W«  winds  at  2 
miles  S.E  .-by  E.  of  its  extremity,  in  from  6  to  8  &thoms  water. 

When  standing  towards  the  southern  side  of  Galway  bay,  it  will  be  requisite 
to  guard  against  two  or  three  dangers  lying  off  that  shore,  namely,  the  Loo  rock. 
Long  rock,  Aughinish  shoals.  Deer  rock,  &c. 

The  Loo  rock,  situated  in  nearly  the  centre  of  Ballyvaghan  bay,  is  mostly  dry 
when  the  tide  is  down.    There  is  a  passage  on  either  side  of  the  Loo  rock  of  B 


*  Entering  Oalway  bay  by  the  North  Sound,  veBsels  should  endeavonr  to  make  for  the  figh^ 
on  Eeragh  island,  and  keep  well  outside, the  Skird  rocks,  for  the  whole  of  the  space  betwaea 
Slyne  head  and  Goninma  island  is  stadded  with  a  mnltitade  of  islands  and  rocks  above  and 
nnder  the  surface,  so  that  a  stranger,  forced  by  the  stress  of  weather  to  seek  shelter,  could  not 
ayail  himself  of  the  accommodation  afforded  by  Eilkieran,  Birterbary,  or  Bomidstone  bays 
by  any  directions  that  ^e  conld  giye,  but  most,  if  obtainable,  get  the  assistance  of  some  one 
acquainted  with  the  locality,  or  else  bearjip  for  a  more  frequented  and  easier  made  port. 

The  SkirdSy  the  outermost  group  of  these  rocks,  lie  N.  W.  |  W.  8}  miles  from  Oolam  tower, 
and  S.  by  E.  }  E.,  Hi  miles  from  the  lights  on  Slyne  head.  Their  southern,  western,  and 
northern  sides  are  steep,  having  from  16  to  26  fathoms  at  the  distance  of  a  quarter  of  a  mile, 
but  off  the  eastern  side  there  are  several  shallow  patches  with  deep  water  between  them.  Tha 
principal  rocks  are  sufficiently  elevated  to  serve  as  a  guide  for  the  neighbouring  harbours  i  the 
westemmoBt  is  the  highest  and  most  remarkable.  The  fixed  and  revolving  lights  on  Siyna 
bead  kept  in  a  line  will  lead  outside  these  and  all  the  adjacent  rocks  and  shoals.  The  south 
shore  of  Gorumna  island,  and  the  coast  hence  to  Galway,  require  a  good  berth  given  them,  as 
the  rocks  lying  off  them  are  steep  and  shallow. 
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to  4  ikthoms,  bnt  care  is  necessary,  pariicnlarly  in  sailing  eastward  of  it,  not  to 
ran  on  the  shelf  extending  from  Finnavarra  point,  the  north-east  point  of  that 
bay.  Outside  Ballyvaghan  bay,  and  on  the  north  side  of  Finnavarra  point,  is  a 
ledge  of  rocks  extending  ^  a  mile  outwards  from  the  land,  named  Long  rock.  At 
about  a  mile  north  of  the  entrance  to  Aughinish  inlet  is  a  narrow  shoal  of  8  to 
8i  fathoms,  named  Aughinish  shoal.  Immediately  off  its  northern  side  are 
soundings  of  6  to  7  fathoms.  Deer  island,  or  rock,  is  small  and  9  feet  in  height, 
lying  a  mile  from  the  north  side  of  Aughinish  tower.  It  is  surrounded  by  a 
rocky  ledge,  and  from  its  eastern  side  a  sandy  spit  extends  and  joins  the  shore  to 
the  southward,  so  that  there  is  no  passage  between  it  and  the  land  in  this  direc- 
tion. Eastward  of  this  island  is  what  is  called  the  South  bay  of  Ghdway,  which 
it  is  here  unnecessary  to  describe. 

Eilcolgan  point,  the  north  point  of  South  bay,  and  the  south  point  of  the 
north  bay  of  Ghdway,  is  low  and  surrounded  by  a  rocky  ledge.  At  f  of  a  mile 
W.N.W.  from  its  ejctremity  is  a  patch  of  2  &thoms,  named  Kilcolgan  Rocks^ 
situated  on  the  extremity  of  the  shallows  surrounding  the  point,  which  patch  may 
be  cleared  on  the  west  side  by  bringing  the  light  on  Mutton  island  in  one  with 
the  college  at  Galway. 

The  Henry  ledges  have,  it  is  believed,  a  depth  of  not  less  than  4^  fathoms 
over  them ;  they  lie  about  2  miles  W.N.W.  from  Eilcolgan  point.  Northward 
and  eastward  of  these  is  the  Margaretta  Shoals  which  is  about  ^  a  mile  in  extent, 
and  has  8^  to  4^  fiftthoms  upon  it,  except  at  its  eastern  extremity,  where  there  is 
a  dangerous  patch  of  10  feet  marked  by  a  buoy.  This  patch  lies  with  Merlin 
park  house  in  one  with  the  north  end  of  Hare  island ,  the  lighthouse  on  Mutton 
island  N.E.  by  E.  }  E.  nearly  2  miles :  the  beaconon  the  Black  rocks  N.N.W.  i  W. 
one  mile ;  and  the  extremity  of  Eilcolgan  point  S.E.  i  S.  1^  miles. 

The  Tawin  ShoaU  are  some  patches  of  2}  and  8  &thoms,  lying  nearly  midway 
between  Mutton  inland  and  Eilcolgan  point.  The  mark  for  them  is,  the  light  on 
Mutton  island  and  college  in  one,  N.E. ;  and  if  the  college  is  brought  a  i  of  a 
point  open  west  of  the  light,  it  will  clear  them  on  the  west  side. 

The  Ard/ry  Shoal  lies  eastward  of  the  Tawin  shoals,  at  a  mile  N.E.  f  N.  from  the 
extremity  of  Eilcolgan  point.  It  is  a  small  patch  of  2  fathoms,  and  its  mark  is 
Oranmore  castle  and  Saleen  pomt  in  one,  bearing  E.  i  S. 

The  foregoing  are  the  most  prominent  dangers  on  the  south  side  of  the  passage 
to  Galway. 

Opposite  the  latter  shoals  and  rocks,  and  projecting  from  the  north  shore  of 
Ckdway  bay,  are  the  Carrigna  rocks,  the  Black  rock,  &c.,  all  of  which  must  be 
passed  on  the  south  side.  The  first  lie  off  the  village  of  Bama,  and  are  marked 
by  a  beacon.  The  Bhusk  rock  lies  }  of  a  mile  S.  i  W.  from  the  White  cliff,  and 
is  marked  by  a  perch.  It  dries  only  at  spring  tides,  and  has  round  it  from 
2  to  6  fathoms,  its  southern  side  being  the  steepest.  To  clear  it  on  the  south 
side,  bring  Merlin  park  house  in  one  with  the  north-west  comer  of  the  lighthouse 
wall,  E.  i  N. ;  if  compelled  to  go  northward  of  it,  between  it  and  the  rocks 
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extending  from  Seaweed  point,  bring  Boss  hill  house  in  one  with  the  sonth-esst 
corner  of  the  lighthouse  wall,  or  what  is  nearly  the  same  thing,  bring  Hare  island 
in  one  with  the  sonth  end  of  Matton  island,  and  it  will  lead  yon  throng  the 
channel  in  4  to  2i  fieithoms ; — caution  is  necessary,  howcTer,  as  the  rocks  from 
Seaweed  point  are  under  water. 

At  nearly  midway  between  the  Black  rock  and  Mutton  island  is  Foudra  rock, 
which  dries  at  low  springs.     Its  distance  from  the  shore  is  about  i  a  mile. 

Mutton  Island  is  a  small  island  on  the  western  side  of  the  entrance  to  Gahmy 
harbour.  It  is  surrounded  by  rocky  ledges,  and  is  connected  to  the  dioro  by  a 
sandy  and  rocky  flat,  dry  at  low  tide.  (^  it  is  a  lighthouse,  showing  a  ^sd 
light,  visible  about  10  miles.  The  rocks  off  the  island  are  steep ;  tiiey  may  be 
cleared  on  the  south  side  by  bringing  Boss  hill  house  open  oouth  of  the  difBB  of 
Hare  island,  E.  i  S.,  as  this  mark  will  lead  past  them  in  a  depth  of  5  to 
6  &thoms. 

Hare  Idand  is  a  small  island  on  the  eastern  side  of  the  entrance  io  Chdway 
harbour.  It  is  surrounded  by  a  rocky  ledge,  and  connected  to  the  shore  by  a 
ridge,  composed  of  sand  and  shingle,  which  is  4  feet  aboye  the  water  at  low  tide. 
Off  the  south  end  of  the  island  is  the  Trout  rock,  dry  at  low  water ;  the  mark  for 
it  is  (jalway  steeple  touching  the  west  end  of  Hare  island. 

Oalwa^  Eoad  lies  between  Mutton  and  Hare  islands,  and  has  a  depth  ci 
20  to  10  feet.  The  holding  ground  is  good,  but  when  the  wind  is  between  South 
and  W.S.W.,  a  great  swell  is  sent  in.  Small  vessels  must  anchor  on  the  east 
side  of  Mutton  island,  at  about  2  cables'  lengths  from  the  shore,  with  the  middle 
of  the  island  in  one  with  Black  head ;  those  drawing  10  or  12  feet  anchor  more 
to  the  south-eastward,  so  as  to  have  Black  head  fairly  open  of  Mutton  island,  and 
the  steeple  of  Galway  bearing  North.  Yessels  of  10  or  12  feet  draught  may  go 
into  the  harbour  at  about  high  water,  by  taking  the  last  of  the  flood,  and  steering 
in  between  the  buoys ;  when  in,  they  lie  between  the  quays* 

SiT«r  miaimon. — This  river  is  easy  of  access,  and  deep  enou^  to  accommodate 
vessels  of  the  largest  cUiss,  though  a  pilot  is  very  necessary  to  a  stranger.  The 
situation  of  the  river  may  be  known  at  a  great  distance  by  the  Brandon 
mountains,  which  may  be  seen  from  a  distance  of  15  lei^es,  and  by  steering  for 
which  from  southward,  the  Blasket  islands  will  be  made.  The  entrance  being 
broad,  free  from  dangers,  and  lying  latitudinally,  may  be  bddly  ran  Sor.  The 
lighthouse  on  Loop  Head^  the  north  side  of  the  river,  is  also  a  good  land-mark : 
it  stands  in  Lat.  52**  83'  89",  Long.  O"*  56'  W.,  and  shows  a  fixed  light  over  an 
arc  of  298''  (from  N.E.  by  E.  i  E.  by  westward  and  southward  to  SJB.  by  E.}p 
which  can  be  seen  from  a  distance  of  22  miles.  Loop  head  bears  fi^un  Eeery 
head,  the  south  side  of  the  river,  N.E.  by  N.  i  N.  8^  miles,  and  the  soandinga 
between  are  14  to  80  and  24  fathoms  on  hard  bottom,  of  sand  and  graveL 
Having  made  the  lighthouse,  which,  from  its  great  elevation,  may  be  seen  at 
least  20  miles,  vessels  caught  in  a  westerly  gale  may  fearlessly  run  for  shelter  to 
Carrlgaholt  road,  or,  if  bound  up  the  river,  cither  to  Scattezy  or  Tarbett  roads. 
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Tlie  Shammoii,  howayer,  from  the  straigfatness  of  its  course,  is  very  deficient  in 
well  sheltered  anchcnrages  for  small  yessels. 

From  Loop  head  to  Eilcradan*liead,  the  bearing  and  distance  are  E.  by  S.  ^  S. 
8}  miles.  The  coast  is  bold  all  the  way  and  dear  of  danger,  and  may  be 
approached  moderately  close,  as  the  d^th  at  a  i  of  a  mile  off  is  12  to  Ofathoms, 
excepting  at  amile  W.  by  S.  f  S.  from  Eilcradan  lighthonse,  where  there  b  a  small 
knoll  of  4  fathoms  named  KUttiffin  Bakky  upon  which  the  sea  breaks  dnring 
aonth-westeiiy  gales.  The  ch&nel  betwem  it  and  the  land  has  a  depth  of 
7  ^thorns,  and  the  BU»rk  to  sail  through  is,  Kilbaha  eliff  and  Kilclogher  head 
in  one. 

Kilcradan  Head  is  a  blnff  rocky  headland,  120  to  140  feet  high,  having  a 
lighthouse  upon  it,  showing  a  Jixed  light,  red  towards  the  sea,  but  towards  the 
land  «f  aa  oidinary  cdour.  The  ebb  tide  sets  strongly  from  Garrigaholt  road, 
round  the  point  In  the  fairway,  the  flood  at  springs  runs  at  the  rate  of  8,  and 
4he  ebb  at  8i  to  4  miles  an  hoar. 

Kerry  Head  is  bdd  and  there  is  deep  water  of  15  to  16  fathoms  at  a  mile 
distant  from  it.  Hence  the  coast  trends  round  eastward  about  10  miles  to  the 
email  riyer  Gashen,  off  the  entrance  to  which  a  shallow  spit  of  li  to  4i  &thom8, 
named  Caehsn  SpU^  runs  out  about  1^  miles  ;  this  may  be  cleared  by  bringing 
Eilconly  point  open  north  of  Leek  point,  bearing  N.E.  by  E.  |  E.  From  this 
viyer  ike  distance  to  Beal  point  is  6^  miles,  the  coast  running  north-easterly  with 
no  sunken  dangers  off  it,  but  what  tare  dose  to  the  shore. 

Beal  point  is  low,  imth  sand-hills,  conspicuous  by  the  whiteness  of  the  sand  of 
which  they  are  composed ;  they  are  50  to  60  feet  high,  and  ooyered  with  rank 
yeidure.  Off  tiie  point  a  diallow  flat,  known  as  the  bar,  extends  about  f  of  a 
mile,  part  of  which,  nearest  the  shore,  dries  at  low  water ;  the  other  part,  forming 
the  outer  edge,||consi6t8  mostly  of  a  ledge  of  st(mee,  which  only  shows  Itself  at 
extraordinary  springs.  The  Tail  of  Beal  bar  is  a  stony  flat  of  2i  to  4^  fiithoms, 
running  from  the  bar  in  a  westerly  direction  towards  Eilcradan  head ;  it  extends 
from  the  shore  nearly  a  mile,  and  may  be  cleared  on  the  west  side  in  8i  or 
4  &thoms,  by  bringmg  Ballybunnion  point  just  open  westward  of  the  low  rocks 
off  Leek  point,  bearing  S.W.  by  S.  To  clear  Beal  bar  and  spit  on  the  north 
side,  bring  Eiklogher  head,  just  touching  Kilcradan  head,  but  as  this  mark  is 
Tory  wide,  bring  Kilcradan  lighthouse  in  one  with  the  peak  of  Ray  hill,  and  it 
win  lead  mcHre  than  a  cable's  length  clear  in  17  fathoms.  The  breast-mark  for 
being  off  the  apex  of  the  danger  is  Doonaha  chapel  (on  the  Claire  side)  just  open 
eastward  of  Doonaha  battery. 

Carrigahok  Eoad  lies  on  the  noHSi  aide  of  the  riyer,  just  round  Kilcradan 
head,  and  is  a  fine  safe  anchorage  with  all  winds  from  westward,  but  with  winds 
from  E.N.E.  to  South  there  is  a  heayy  sea,  though  not  heayy  enough  to  endanger 
a  yessd  weU  found  in  ground  tackling.  With  south-westerly  gales  a  long  rolling 
swell  sets  in  round  Kilcradan  point,  which  renders  riding  here  at  those  tii&es  yery 
uneasy.     These  roads  haye  the  adyantage  of  being  free  from  any  great  strength 
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of  tide.  The  gronnd  is  level  all  over  the  road,  but  from  6  fathoms  it  ahoak 
gradually  towards  the  shores ;  the  bottom,  of  sand  over  clay  and  mnd,  is  generally 
considered  good  holding  gronnd.  The  best  anchorage  for  large  ships  is  with  the 
top  of  Ray  hill  in  one  with  the  coastgoard  watch-house,  and  Shannon  View  house 
just  open  of  the  point  on  which  Oarrigaholt  castle  stands,  in  6i  to  6  fiithoms  low- 
water  springs. 

A  small  shoal,  haying  only  8  and  8^  fathoms  on  it  at  low  spring  tides,  called 
Doonaha,  lies  with  Garrigaholt  town  bearing  W.N.W.  1  N.,  distant  2  milesy  and 
Beal  point  sand-hill  S.  by  £.,  If  miles.  There  is  also  a  knoll  of  4}  &thom8,  lying 
a  mile  E.  }  N.  from  Eilcradan  point,  haying  from  7  to  8  fiftthoms  near  it ;  and  a 
roek  with  5  fathoms  oyer  it,  lying  E.  by  S.  ^  S.,  distant  a  mile  from  Doonalia 
shoal. 

KUrtish  anchorage  is  northward  of  Scattery  island,  at  about  7i  miles  eastward 
of  Eilcradan  head.  The  usual  place  is  off  the  pier,  where  there  is  anchorage 
between  Hog  island  and  the  shore.  The  ground  not  being  good  for  holding  and 
the  current  running  strongly,  this  place  is  used  but  temporarily,  previous  to  going 
alongside  the  pier. 

At  about  8)  miles  E.  }  S.  from  Beal  point,  and  S.W.  i  S.  from  Rinana  pointy 
the  south  end  of  Scatteiy  island,  lies  the  Rinana^  a  rocky  shoal,  on  the  shoaleat 
part  of  which,  near  the  north  end,  is  a  depth  of  2^  &thoms  at  low  water,  while  on 
other  parts  it  is  8^  and  4  fathoms.  The  mark  for  the  south  end  of  the  shoal,  in 
4i  &thoms,  is  the  top  of  Ray  hill  just  open  of  Eilcradan  cliff.  To  go  clear  of  the 
south  end,  keep  the  top  of  Ray  hill  a  little  open  southward  of  Eilcradan  cliff. 
None  but  large  ships,  when  the  water  is  low,  need  be  afraid  of  this  shoal. 

Scattery  Beads, — On  the  east  side  of  Scatteiy  i^land,♦  vessels  anchor  with  Beal 
point  (but  not  the  castle)  shut  in  with  the  south  point  of  the  island,  and  Scattery 
tower  N.W.  by  N. ;  here  the  depth  is  6  or  7  fathoms  on  a  bottom  of  strong  clay. 
Between  Scattery  island  and  the  southern  shore,  springs  run  at  the  rate  of  4|^ 
knots  on  the  ebb,  and  4  on  the  flood. 

Carrig  Island f  on  the  south  side  of  the  Shannon,  lies  1^^  miles  southward  of 
Scattery  island.  From  it  a  shoal  ettends  rather  more  than  half  a  mile  in  a 
northerly  direction  on  the  extremity  of  which  is  a  depth  of  2^  fathoms ;  to  clear 
this  shoal  in  6  fathoms,  do  not  approach  it  nearer  than  when  Eilclogher  head 
touches  Beal  point,  bearing  W.N.W.  i  W. 

At  about  6  miles  S.E.  i  E.  from  the  south  end  of  Scattery  island  is  Tarbert 
Paint  and  Bock ;  upon  the  latter  is  a  lighthouse,  showing  9k  fixed  light.  It  bears 
from  Rinana  shoal,  south  point,  S.E.  by  E.  \  E.,  5^  miles,  and  from  Bowline 
rock  N.W.  i  W.  1^  miles.  The  light  is  not  shown  landward  in  the  arc  from  it 
offromS.  i  W.  toW.  i  N. 

I  In  Tarbert  Boads,  eastward  of  the  island,  a  ship  may  anchor  at  about  a  cable's 
length  southward  of  Cook's  point,  in  4  or  6  fathoms.    This  place  is  a  better  road 

*  We  believe  that  Scattery  roads  is  the  station  for  all  ressela  passing  up  or  down  toliring-to 
for  the  boarding  or  landing  of  Custom  house  officers. 
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inih  ibe  flood  tide  than  with  the  ebb  ;..the  former  has  very  little  strength,  bnt 
spring  ebbs  ran  at  the  rate  of  8  miles  an  honr.  Eastward  of  this  anchoring  place, 
and  at  abont  2  cable's  lengths  from  the  opposite  shore,  lies  Bowline  rock,  which 
nnoovers  at  the  last  quarter  of  spring  ;  it  is  marked  by  a  perch.  A  shoal  snr- 
ronnds  the  rock  a  fall  cable's  length  on  ail  sides,  leaving  a  narrow  channel  of  2^ 
&thoms  between  it  and  the  northern  shore.  On  the  south  side  of  the  river  there 
is  a  bank,  named  Oyster  bank,  with  2^  &thoms  on  it ;  it  extends  8  cable's  length 
from  Ballydonoghoe  point,  thus  reducing  the  channel  on  the  south  of  Bowline  rock 
to  a  width  of  6  cable's  lengths.  To  go  northward  of  this  bank  keep  Glin  church 
open  eastward  of  Glin  castle,  bearing  S.E.  ^  S. 

At  rather  more  than  2i  miles  eastward  of  Bowline  rock  is  Long  rock  on  the 
south  shore,  stretching  frilly  8  cable's  lengths  from  the  land.  To  clear  it  keep 
Loughel  and  Gurraun  points  in  one,  bearing  E.  }  S.,  or  Glin  castle  twice  its 
breadth  open  of  Enockranny  point,  bearing  W.  by  S.  i  S. 

At  nearly  2  miles  eastward  of  Long  rock,  and  2^  cables'  lengths  from  the  south 
shore,  is  a  rock,  uncovered  at  low  water,  named  Carrigeen  ;  to  clear  it  on  the 
north  side  bring  mount  Trenchard  open  north  of  Loughel  point. 

Labbasheeda  Bay  is  about  4  miles  from  Tarbert  point,  and  on  the  northern  side 
of  the  river.  In  it  there  is  good  anchorage,  at  about  i  a  mile  eastward  of  Bed-gap 
point,  and  nearly  i  a  mile  from  the  shore,  in  from  8  to  6  fathoms :  here  ships  lie 
out  of  the  stream  of  the  tide,  on  good  ground  and  well  sheltered. 

At  about  4  miles  from  Labbesheeda  bay  is  Foynes  island,  situated  on  the  south 
side  of  the  river.  The  best  anchorage  for  large  ships  off  this  island  is  S.E.  from 
Cahireon  house,  and  south  or  S.3.W.  from  a  small  island  which  lies  about  a  mile 
eastward  of  that  house,  in  from  6  to  12  fathoms ;  the  ground  is  good,  and  the 
tides  are  moderate. 

Bbevbs  or  Seal  Books. — These  are  8i  miles  eastward  of  Foynes  island,  and 
H  miles  £.  by  N.  from  the  north  point  of  Aughinish  island.  They  lie  nearly  in 
the  mid-channel,  and  begin  to  appear  at  2  houra  ebb.  The  lighthouse  upon  the 
largest  and  southernmost  rock  shows  a  fixed  light  visible  from  all  parts  of  the 
horizon ;  it  is  bright  mike  arc  from  it  of  E.  i  N.  southward  to  N.W- by  W.  (219**) ; 
red  northward  of  the  rock.  Therefore,  to  steer  southward  of  these  rocks,  ke^ 
the  bright  light  in  sight.  As  the  Beeves  are  steep  on  their  southern  side,  they 
may  be  rounded  with  safety  at  the  distance  of  a  cable's  length  from  the  lighthouse. 

At  about  i  of  a  mile  eastward  from  the  north  point  of  Aughinish  island,  is  a 
rock  called  Grinaan,  which  dries  at  half  ebb ;  and  at  about  ^  a  mile  eastward 
from  this  is  the  Herring  rock,  which  also  uncovers  at  half  tide ;  to  clear  the 
latter  on  the  north  side,  keep  the  highest  part  of  Foynes  island  well  open  of 
Aughinish  point,  and  the  east  side,  borrow  within  i  a  mile  of  Beeves  rock  light- 
house. There  are  other  rocks  in  this  locality,  but  out  of  the  way  of  vessels  which 
pass  within  this  distance  of  the  lighthouse. 

From  the  Beeves  rocks  to  Beagh  castle  on  the  south  shore  the  distance  is  2^ 
miles.  Abreast  of  Beagh  castle  and  quay  the  depths  begin  to  shoal  from  5, 4^ 
and  8,  to  1  1^,  2,  and  2i  fathoms  at  low  water,  which  depths  continue  to  near 
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Liineriek,  with  the  excepidon  of  one  or  two  places,  where  there  are  as  modi  as 
8i  and  even  5  fathoms.  The  channel  also  becomes  nairowed  bj  extensiTe  banks 
lining  the  shores  and  outlying  rocks,  so  that  a  pilot  is  necessary,  if  not  already 
obtained.  The  pool  of  Limerick  is  about  i  a  mile  below  the  town ;  yessels  that 
draw  7  or  8  feet  may  ride  afloat  in  it,  and  larger  Tcssels  may  lie  aground  without 
sustaining  iiguiy,  except  that  of  straining,  the  bottom  being  of  soft  mud. 

Oovk. — Cork  harbour  is  one  df  the  finest  harbours  on  the  coast  of  Ireland, 
and  is  capable  of  accommodatmg  ahnost  any  number  of  vessels.  It  has  a  deep 
and  narrow  entrance,  through  which  the  largest  diipe  may  enter  at  any  time, 
without  regard  to  the  tide.  Within,  the  harbour  expands  into  a  magnifleeiBi 
basin,  interspersed  with  islands ;  it  is  land-locked,  by  which  the  greatest  protec- 
tion is  afforded  to  vessels  riding  in  the  roadstead.  Ships  of  the  Uogest  cIbsb 
come  close  to  the  quays  at  Queenstown,  where  the  anchorage  is  excellent ;  and, 
indeed,  it  is  almost  impossible  to  imagine  a  finer  harbour.  The  entrance  is  guarded 
by  forts  Camden  and  Carlisle ;  and  the  harbour  is  further  protected  by  fortifica- 
tions on  Spike  and  Haulbowl^,  two  smiUl  islands  oppoeite  Queenstown. 

The  course  firom  the  Land's  end  to  the  entrance  of  Cork  harbour  is  N.  hj 
W.  i  W.  46  leagues  ;  firom  St.  Ann's  lights,  Milford  havai,  N.W.  by  W.  i  W. 
89i  leagues  ;  and  firom  the  north  end  of  Lundy  island  N.W.  i  W.  46  leagues. 
In  proceeding  for  this  harbour,  firom  southward,  look  out  for  Enockmeldown  hill, 
and  having  brought  it  to  bear  N.E.  by  N.,  keep  on  with  ttiis  bearing  untfl  tlie 
Old  head  of  Kinsale  appears,  which  is  about  6  leagues  W.  by  S.  i  S.  from  the 
entrance  of  Cork  harbour,  and  is  readily  distinguished,  being  a  bluff  headland 
with  a  lighthouse  on  it.* 

The  lighthouse  on  Roche  point  is  49  feet  high,  and  shows  a  f€d  light  fwohrngf 
every  minute  at  98  feet  above  the  sea,  visible  10  miles :  the  are  ilinminated  is 
firom  N.  by  E.  westward  to  S.E.  (287'').  A  ^fixed  white  light  is  also  shown  from 
the  base  of  the  tower,  between  the  bearings  firom  it  of  S.W.  by  W.  and  S.W.  i  S. 
(17°)  to  cover  Daunt  rock.  A  iog-hell  is  sounded  eight  times  in  a  mitiste. 
When  off  the  harbour,  a  bearing  of  Roche  lighthouse  will  readily  point  out  the 
vessel's  position.  The  sunken  rocks.  Cow  and  Calf,  He  a  little  outside  of  the 
point  on  the  east  side  of  the  entrance,  and  must  be  carefully  guaided  against 
when  entering. 

*  When  approaching  Cork  harbour  care  most  be  taken  to  gtuffd  againat  a  simken  rod:, 
named  Daunt,  which  lies  mnoh  in  the  way  of  Yessels  bound  to  or  from  this  port.  It  lies  i  of 
a  mfle  from  Bobert  head ;  on  the  sboalest  part  of  it  the  depth  is  not  more  than  10  fbel» 
although  on  other  parts  it  is  24  and  30  feet,  and  close  to  it  on  all  aides  8  fathoms.  This  loek 
trends  nearly  in  an  E.K.E.  and  W.S.W.  direction,  and  is,  including  the  rooky  ground  whieh 
surrounds  it,  about  one-sixth  of  a  mile  in  length,  and  one-eighth  in  breadth.  It  is  the  more 
dangerous  as  the  sea  seldom  breaks  oyer  it,  unless  under  a  heaty  swell.  The  loek  is  now 
marked  by  a  buoy,  and  also  by  a  bell-boat  baoy  ;  thebtterisin  12  Ikthoms,  at  120  fiittiosiis 
S.S.W.  from  it.  A  patch  with  22  feet  of  water  upon  it  is  situated  about  two-thirds  of  a  mile 
from  Beanie  head,  and  one  mile  S.W.  i  W.  from  Bobert  head.  This  should  be  lemembared 
when  using  the  channel  between  Bobert  head  and  Daunt  rock.  There  is  also  an  18  feet  shoal 
I  of  a  mile  southward  of  IPlat  head. 
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Cork  harbour  i»  very  extensive,  easy  of  access,  and  affords  shelter  to  vessels 
of  any  size,  against  all  mnds  that  blow  ;  the  ground,  too,  is  good  for  holding, 
and  the  depths  of  water  thronghont  vary  from  4  to  14  &tiioms.  The  anchorage 
may  properly  be  divided  into  the  inner  and  outer,  the  former  being  within  or 
northward  of  the  Spit  bank,  and  the  latter  without  or  souih-eacrtward  from  it.  The 
first  affords  a  secure  station  for  refitting  and  equipment  of  vessels ;  but  the 
second  is  merely  used  as  a  temporary  roadstead.  The  spit  alluded  to  is  a  mixture 
of  sand,  shingle,  and  mud,  stretching  more  than  a  mile  from  Haulbowline  islaad, 
in  an  easterly  direction,  its  northern  edge  being  parallel  to  the  shore  of  Queens- 
town. 

From  the  entrance  of  the  harbour  and  up  to  the  anchorage  off  Queenstown, 
the  fairway  is  marked  by  buoys,  red  on  the  western  side  of  the  channel  and  black 
on  the  eastern  side. 

The  principal  dangers  to  be  appr^ended  when  entering  the  harbour  are. 
Harbour  rock,  and  Turbot  bank,  which  He  directly  in  ike  fiurway  oi  the  entrance : 
of  these  Harbour  Bock  is  the  outermost.  It  bears  firom  Roche  point  lighthouse 
N.W.  \  N.,  is  distant  B}  cables*  lengths  from  it,  and  has  only  14  feet  upon  it  at 
low  water  spring  tides.  On  the  eastern  end  of  the  Hiarbour  rock,  a  white  and 
red  beacon  buoy  is  placed  in  about  4  fiifhoms  at  low  water ;  a  white  and  bUudc 
buoy  is  also  moored  at  a  short  distance  from  its  western  edge. 

At  i  of  a  mile  from  Harbour  rock,  in  the  direction  of  N.N.E.,  lies  the  south 
end  of  Turbot  Bock^  iHiich  extends  thence  in  a  westerly  direction  about  f  of  a 
mile.  The  shoalest  wato  over  it  is  18  feet.  On  the  outer  edges  of  this  rock 
are  two  buoys ;  the  eastern  red  and  white  is  Mrmounted  with  a  beacon,  and  lies  in 
about  4  fiithoms  water ;  the  western  black  and  white  is  moored  in  about  8i  fiithoms. 

Harbour  Lights. — On  the  N.E.  point  of  Haulbowline  spit  is  9^  fixed  red  Hght, 
which  illuminates  an  arc  of  270**(from  S.S.W.  i  W.,eastward  to  N.W.  by  W.  i  W). 
Caution  is  requured  not  to  cross  the  bank  between  the  lighthouse  and  Haulbowline 
iflknd,  and  to  give  the  lighthouse  a  sufficient  berth  when  passing.  Further  in 
the  harbour,  between  Passage  and  Cork,  there  are  two  small  lights  in  Meelough 
channel;  the  southern  is  red,  the  northern  green. 

The  channel  into  Queenstown  harbour  is  very  much  narrowed  by  the  steep  flats 
which  bound  it ;  no  part  exceeds  in  breadth  the  distance  between  forts  Carlisle 
and  Camden.  It  winds  oireuitously  between  the  buoys,  narrowing  at  the  same 
time  as  you  proceed  northerly,  so  that  no  one  leading  mark  can  be  taken  up  and 
acted  upon  continuously  from  the  harbour's  mouth  ;  though  by  attention  to  the 
buoys  and  to  th^  lead,  a  vessel  may  be  worked  in  or  out  at  any  time.  The  best 
channel  for  large  ships  is  that  eastward  of  Harbour  rock  and  Turbot  bank. 

When  running  fi>r  Queenstown,  endeavour  to  pass  between  Roche  point  and 
Harbour  rock,  or  between  the  latter  and  Turbot  bank ;  the  first  may  easily  be 
done  by  rounding  the  point  within  the  distance  of  a  quarter  of  a  mile.  Having 
arrived  within,  or  northward  of  these  banks,  steer  iqp  the  channel  between  the 
buoys  marking  the  edges  of  the  shoals. 
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Vessels  may  anchor,  anywhere  in  what  is  termed  the  outer  road,  between  fhe 
lighthouse  of  the  spit  and  fort  Camden ;  the  best  position  is  with  the  Spit 
Ughthouse  bearing  about  N.W.  distant  half  a  mile. 

Vessels  beating  into  or  out  of  Cork  harbour,  should  know  that  the  tide  of 
flood  sets,  in  the  first  inst^ance,  into  the  bighi  formed  between  Boche  {KMat,  ani 
Dog's  Nose,  and  thence  obliquely  across  towards  Carrigaline  riyer,  where  it  is 
again  warped  into  a  north-easterly  direction,  which  produces  corresponding 
counter-tides  and  eddies  along  both  shores.  The  tide  of  ebb  has  s  diieeth 
opposite  tendency.  Boche  point,  as  well  as  Dog's  Nose,  on  which  stands  Caiiisk 
fort,  are  both  bold,  as  is  also  the  western  shore,  as  &r  up  as  the  Turbot  bank. 

The  above  instructions  suffice  for  the  navigation  of  the  harbour,  but  a  stranger 
should  obtain  a  pilot.  At  present  the  limits  of  the  ship  channel  are  well  defined 
by  buoys. 

'wratOTflnrd. — From  the  Land's  End  to  Waterford  lighthouse  the  coorBe  is 
N.  i  E.  48  leagues  ;  and  from  the  Great  Saltee  island  to  Hook  point,  the  eonrae 
is  W.N.W.  iN.,  Hi  miles ;  from  St.  Ann's  lights,  Milford  haven  N.W.  i  N.  24 
leagues  ;  from  the  north  end  of  Lundy  island  N.W.  by  N.  i  N.  84  leagues ;  and 
from  the  Small's  lighthouse  N.W.  i  N.  18  leagues.  Upon  the  Hook  point  stands 
a  tower,  from  which  a  bright  fixed  light  is  exhibited,  visible  12  or  15  miles. 

Upon  the  Hook  point  (the  eastern  side  of  entrance  to  the  harbour)  stands  a 
tower  110  feet  high,  from  which  a  fixed  light  is  exhibited,  visible  in  clear 
weather  about  16  miles  ;  it  iUuminates  an  arc  of  about  294''  (from  N.N.E.  i  £. 
by  westward  and  southward  to  East,  from  the  lighthouse).  The  tower  is  white, 
with  three  horizontal  red  belts  painted  on  it ;  the  lantern  dome  is  red.  Bells  are 
tolled  in  foggy  weather. 

Waterford  harbour,  at  its  entrance,  is  more  than  2  miles  wide.  Further  in, 
on  its  western  side,  is  Credan  head,  a  remarkable  promontory,  the  extremitj  of 
which  bears  N.  by  E.  8^  miles  from  Hook  point.  At  rather  more  than  two  milee 
southward  from  Credan  head  is  the  little  harbour  of  Dunmore,  where  a  fixeti 
light  is  shown  on  the  extremity  of  the  pier,  on  the  south  side  of  the  harbour  ; — 
this  light  is  red  to  seaward,  and  bright  to  the  interior  of  the  harbour ;  it  is  not 
visible  when  descending  the  river  until  abreast  of  Credan  head.  The  arc  illami> 
nated  is  from  S.  by  £.  i  E.  eastward  to  E.  by  N.  (84''),  from  the  lighthouse. 

From  Dunmore  harbour  some  packets  sail  for  Milford  haven.  These  lie  afloat 
at  all  times  with  good  shelter ;  the  pier  affords  a  secure  anchorage  with  westerly 
gales,  as  well  as  from  the  prodigious  sea  which  rolls  along  the  southern  coast,  but 
it  is  not  adapted  for  an  asylum  harbour,  being  very  confined,  and  wanting  depth, 
there  being  only  one  spot  within  the  pier-head  with  more  than  14  feet,  9  to  1 2 
feet  being  the  ordinary  depth  at  low  water.  The  pier-head  is  in  4  fiilhoms  water 
at  low  spring  tides,  and  a  vessel  may  stop  at  a  cable's  length  north  of  it  in  8 
fathoms,  secure  from  aU  but  southerly  winds. 

From  Credan  head  to  Duncannon  fort,  on  the  opposite  side,  the  bearing  and 
distance  are  N.E.  }  N.,  2^  miles.     At  about  a  mile  northward  of  Credan  head', 


WATERFORD.  411 

there  is  a  bar  across  the  harhoar,  composed  of  loose  shingle,  which  has  with 
northerly  winds*only  18  feet  water  upon  it ;  hnt  with  southerly  winds  the  water 
rises  to  26  feet ;  at  low  spring])ebhs  there  are  only  12  feet.*  This  bar  is  con- 
nected with  an  extensive  shelf,  which  stretches  off  from  the  coast  on  each  side. 
The  north-eastern  part  of  the  shelf,  on  the  western  side,  is  called  Dmmroebank ; 
it  extends  more  than  a^-mile  from  the  shore,  and  narrows  the  passage  abreast  of 
Dancannon  fort  to  about  a  cable's  length ; — upon  its  edge  there  are  2  fathoms 
water,  and  in-^the  channel  there  are  8  &thoms': — ^the  bank  thence  trends  north- 
westward, in  a  direction  nearly  parallel  with  the  opposite  shore,  until  it  joins 
Passage  strand,  the  shelf  extending  south-eastward  from  Passage  point,  upon  the 
extremity  of  which  is  a  perch  beacon. 

A  dangerous  shelf,  called  the  Ballistraw  spit,  lies  on  the  eastern  side  of  the 
harbour  southward]  of  Dancannon  fort ;  it  extends]  about  a  mile  from  the  Fort 
point  in  a  S.S.W.  i  W.  direction.  Another  shelf,  called  the  Seedes  Bank,  haying 
only  10  feet  at  low  water  on  its  edge,  stretches  half  over  the  river,  between 
Ballyhack,  which  is  about  1}  miles  above  Duneannon  fort,  on  the  eastern  side, 
and  Buttermilk  point.  Another  shoal,  but  smaller,  and  having  the  same  depth  of 
water,  extends  from  the  shore,  just  above  Buttermilk  point,  to  the  distance  of 
nearly  half  a  mile. 

Duneannon  fort  exhibits  imo  fixed  lights  in  one  tower  ;  the  arc  of  illumination 
is  from  S.S.W.  westward  to  S.W.  by  S.  (11'').  The  building  is  white,  and  the 
lights  being  58  feet  above  the  sea  at  high  water,  may  be  seen  in  fine  weather  at 
10  miles  off. 

A  lighthouse  also  stands  on  the  eastern  side  of  Waterford  harbour,  in  a 
N.N.E.  }  E.  direction  from  Duneannon  fort  lighthouse,  distance  5i  cables.  The 
tower  is  circular,  white,  and  exhibits  a  fix^  light,  at  128  feet  above  the  sea, 
visible  about  16  miles ;  the  arc  illuminated  is  22''t(from  S.W.  i  S.  southward 
to  S.  by  W.  i  W).t 

The  distance  from  Duneannon  fort  to  Passage  point  is  2  miles,  and  thence  to 
Cheek  point,  at  the  entrance  of  Suir  river,  is  nearly  the' same  distance ;  here  the 
river  divides,  one  branch  taking  a  northerly  direction  to  New  Ross,  and  named 
the  Barrow  river,  the  other  running  westerly  to  the  city  of  Waterford. 

DiBEonoNS. — When  approaching  Waterford  harbour  from  southward,  or  east- 
ward, keep  Sleanaman  mountain  (a  remarkable  mountain  inland)  N.E.  until  the 
Hook  lighthouse,  on  the  east  side  of  the  entrance,  comes  in  sight. ^     Hook  point 

*  The  most  shallow  parts^of  the  bar  are  marked  by  buoys,  two  red  being  on  the  western  side, 
and  a  black  buoy  on  the  eastern  side  of  the  channel ;  the  passage  into  the  harbour  is  oon- 
nequently  between  the  buoys. 

f  In  addition  to  the  lights  at  Duneannon  fort  and  lighthouse,  a  small  red  light  is  shown 
from  a  pile  lighthouse  on  the  spit  off  Passage  point. 

{  It  should  be  remembered  that  the  entrance  to  Waterford  harbour  is  marked  on  its  eastern 
■idie  by  the  Hook  lighthouse,  a  single  conspicuous  tower.  The  entrance  to  Tramore  bay,  the 
next  inlet  westward,  is  distinguished  by  two  towers  on'Brownstown  head,  its  eastern  point, 
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should  not  be  approached  nearer  than  8  or  4  cables'  lengths,  to  ayoid  fidlmg  into 
the  irregular  streams  of  tide  that  set  ronnd  it.  When  past  the  Hook,  mni  in- 
tending to  proceed  for  the  anchorage  at  Passage,  take  a  flood-tide,  or  leacJing 
wind,  and  steer  for  Credan  head,  giye  it  a  berth  of  about  a  cable's  leingth,  tiiec 
steer  for  Duncanon  fort,  which  is  on  the  opposite  side,  at  about  2^  miles 
N.E.  i  N.  from  Credan  head.  The  two  Duneannon  li^thouses  in  one,  lead  in 
the  best  channel  across  the  bar. 

Between  Broomhill  point  and  Duneannon  fort  is  Ballistraw  bay.  The  sand  on 
the  opposite  side  is  called  Dmmroe  bank ;  it  extends  more  than  a  mile  horn  tiie 
shore,  and  narrows  the  passage  abreast  of  Duneannon  fort  to  about  s  eable*i 
length.  The  deepest  water  is  towards  the  starboard  shore.  Between  the  bar 
and  Duneannon  fort,  are  soundings  from  2i  to  9  &thoms ;  the  deepest  water  b 
nearly  abreast  of  the  lights.  When  aboye  the  li^ts  keep  near  the  eastern  side, 
steering  about  N.i  £.  for  the  church  of  Ballyhack,  until  the  perch  on  the  upper 
end  of  Drumroe  bank  comes  into  view,  to  which  give  a  good  berth.  When  ahreasl 
of  this  perch,  the  depth  is  6  or  7  fibthoms  in  the  middle  of  the  channel ;  thence 
steer  upwards  in  mid-channel  for  the  usual  anohoring-plaee,  which  is  afaoot  a  milt 
above  Passage  town,  in  5  or  6  fiithoms. 

There  is  a  very  good  anchorage  at  2  or  8  miles  above  Passage,  -wketB  the 
stream  is  much  weaker  than  at  Passage.  In  proceeding  for  this  place,  avoid  ike 
before-mentioned  spit  of  sand,  which  runs  off  about  W.S.W.  from  Bnttennilk 
point,  and  extends  about  half-way  over  to  the  opponte  aide ;  the  least  water  oa 
this  spit  is  9  feet.  Avoid  also  a  small  bank  which  extends  about  2  caUea'  ieo^gthi 
from  the  shore,  on  the  south  side  of  Cheek  point ;  the  least  water  on  ihaB  bank 
is  9  feet ;  at  half-tide  there  are  14  feet.  If  proceeding  at  abeut  lew  water,  keep 
in  the  middle  between  the  two  points,  or  rather  nearer  to  Buttermilk  point;  or  if 
the  flood  tide  be  running,  keep  in  the  rough  part  of  the  stream,  and  you  wiD  go 
clear  of  the  shoal.  Such  vessels  as  do  not  draw  above  10  or  11  feet  water,  may 
go  up  to  the  town  of  Waterford ;  the  safest  channel  is  on  the  north  side  of  Little 
island,  the  channel  on  the  other  side  is  deeper,  but  it  is  narrow  and  winding,  and 
subject  to  eddy  tides,  which  makes  it  both  diffioidt  and  dangerous. 

v«w  moM. — At  Cheek  point  the  river  8uir  is  met  by  the  river  Banow,  which 
comes  from  the  northward,  and  is  navigable  for  large  vessels  as  &r  as  the  town 
of  New  Boss,  where  are  numerous  com  mills  and  lime  works.  Thence  there  is  a 
communication  by  means  of  barges  with  the  town  of  Athy. 

The  following  instructions  for  entering  Waterford  harbour  are  extracted  &t>m 
the  Bailing  Directions  for  the  coast  of  Ireland,  Part  1,  published  at  the  Bjydro- 
graphic  Office,  Admiralty,  1866. 

*  «  Coming  from  the  westward  beware  of  the  &tal  error  of  mistaking  Tramore  bay 
for  the  entrance  to  Waterford.  Off  Tramore  bay  the  water  is  deeper  than 
at  a  similar  distance  from  the  entrance  to  Waterford :  2  miles  south  of  Great 

end  by  three  towers  on  Newton  head,  ita  western  point ;  on  one  of  these  three  towers  is  the 
colossal  figore  of  a  man  with  his  left  arm  extended  in  the  direction  of  Waterfoixl  harbonr.  A 
dangerous  set  of  the  eurrent  into  Tramore  bay  shoold  likewise  be  guarded  against. 
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Newtown  head  there  are  16  and  17  fitthoms,  gravel  and  stones ;  at  the  same 
distance  south  of  Redhead  there  are  14  fathoms  sand  and  stones:  there  is 
nothing  sufficiently  distinctive  in  the  character  of  the  hottom  to  enahle  a  vessel 
by  sounding  to  ascertain  her  true  position.  By  not  coming  into  less  than  17 
feithoms  water,  she  will,  however,  keep  well  without  the  heads  of  the  bay. 

Having  passed  Tramore  bay,  the  shore  may  be  approached  to  the  depth  of  10 
&thoms.  Sheep  island  kept  open  of  Brownstown  head  N.W.  by  W.  i  W.,  until 
Broomhill  point  opens  of  Bedhead,  clears  the  Falskirt  rocks.  As  the  first  of  the 
flood  makes  into  the  harbour  earlier  close  along  this  shore  than  further  out, 
small  vessels  may  take  advantage  of  it  to  ipake  short  tacks  along  the  land. 

From  the  eastward  the  course  from  the  Saltees  lightvessel  to  the  entrance  of 
the  harbour  is  N.W.  }  N.  11^  miles.  Working  up,  between  Baginbun  head  and 
the  Hook,  be  careful  to  avoid  Brecaun  bridge.  If  the  eastern  stream  is  running, 
which  it  continues  to  do  until  4  hours  after  high  water  by  the  shore,  make  short 
tacks  along  the  land,  where  there  is  an  eddy  as  &r  as  the  Hook  point. 

With  north-west  winds  a  vessel  may  stop  a  tide  off  the  village  of  Slade,  in  5 
to  7  &thom8,  rocky  bottom,  with  Slade  castle  ^.N.W.,  half  a  mile  off  shore. 
Bounding  the  Hook  in  stormy  weather  give  it  a  good  berth  to  avoid  the  race  off  it. 

In  fine  weather  a  vessel  may  bring  up  anywhere  in  the  entrance  of  the  harbour 
to  wait  for  tide.  Large  ships  arriving  off  the  port  with  southerly  winds  should 
keep  well  outside  the  heads.  Some  by  coming  too  dose  in  have  been  carried  up 
by  the  tide  before  they  had  sufficient  water,  and  have  suffered  iigury  by  striking 
on  the  bar,  where  there  is  always  a  swell  with  these  winds. 

To  cross  the  bar  with  a  leading  wind,  having  arrived  off  Credan  head,  proceed  , 
with  Duncannon  lights  in  line  N.N.E.  ^  E.  By  day  bring  the  low  lighthouse  on 
with  the  west  comer  of  the  upper  lighthouse  wall  (the  summit  of  Slieve  Ooiltia 
will  be  seen  in  the  same  line),  which  leads  in  14  feet  at  low  water,  or  a  foot 
more  than  with  the  lights  in  line.  Leaving  the  black  buoys  on  the  starboard 
hand,  and  the  red  on  the  port,  as  Duncannon  spit  buoy  is  approached,  steer 
N.N.E.,  gradually  opening  the  high  light  to  the  westward  of  the  low,  and  passing 
Duncannon  fort  a  cable's  distance,  run  along  the  eastern  shore  to  above  Passage, 
being  careful  to  leave  aU  the  red  buoys  on  the  Drumroe  bank  on  the  port  hand. 
After  passing  Duncannon  spit  buoy  the  water  deepens  to  6  and  10  &thoms. 

With  a  wm*king  wind,  after  passing  the  Falskirt  rock  off  Swine  point,  the 
west  side  of  the  entrance,  which  is  tiie  best  to  work  iu  on,  may  be  boldly 
approached  to  within  a  cable  of  the  shore  as  fiir  up  as  Gredan  head.  Standing 
to  the  eastward  the  Hook  point,  being  moderately  bold,  may  be  approached  to 
within  8  cables,  until  to  the  northward  of  Loftus  hall,  where  the  lead  must  be 
the  guide,  as  it  is  flat  a  long  way  off. 

In  working  over  the  bar,  while  to  the  southwaid  of  the  buoys,  tack  in  any  con- 
venient  depth,  pass  between  the  black  buoy  and  red  middle  buoy.  When  you  can 
weather  the  latter  a  cable's  distance,  the  west  slunre  may  be  again  approached  by 
the  lead ;  standing  to  the  eastward,  bear  in  mind  that  three-quarters  of  a  cable 
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north-east  of  the  bla^ek  bnoj  there  is  a  ridge  of  hard  gronnd  with  8  feet  over  it, 
and  that  from  this  towards  Duncannon^the  eastern  bank  is  steep-to. 

Opposite  Dancannon  fort  be  very  carefnlcto  avoid  the  tail  of  Dromroe  b^nk, 
which  extends  nearly  one  cable  to  the  southward  of  the  red  buoy ;  the  soatii 
Martello  tower  over  Dnncannon  open  to  the  southward  of  the  fort,  or  the  south 
face  of  the  fort  open,  clears  it.  Arthurstown  pier  in  line  with  a  remarkable  rock 
to  the  left  of  a  roadway  on  the  north  side  of  King's  bay,  bearing  N.  ^  E.,  until 
the  west  side  of  the  flat-topped  hill  oyer  Cheek  point  comes  in  line  with  tlie  low 
cliff  on  the  eastern  shore  to  the  northward  of  Ballyhack,  bearing  N.  by  W.  i  W., 
leads  to  the  eastward  of  the  bank,  and  up  to  the  anchorage  off  Passage. 

In  the  bight  above  Duncannon  tack  the  first  shoal  cast,  and  stand  towards 
Arthurstown  pier  with  caution.  With  these  exceptions  the  east  ^oze  above 
Duncannon  may  be  boldly  approached. 

Above  Passage  proceed  along  the  western  shore  at  the  distance  of  from  half  to 
one  cable  from  the  rocks,  keeping  Arthurstown  church  open  of  Ballyhaek  faiU, 
until  East  cottage  comes  in  line  with  Cheekpoint,  in  order  to  clear  the  Seedes  banL 

The  river  Suir  is  navigable  by  vessels'Jof  20  feet  draught  as  £Etr  as  the  dtj  of 
Waterford,  where  they  may  lie  afloat  in  front  of  the  quays.  And  for  several 
miles  beyond  this  it  may  be  navigated  by  vessels  of  considerable  burthen. 

Cheek  point  bar,  with  from  9  to  11  feet  water,  stretches  across  the  entrance  oi 
the  Suir.  The  best  water  over  it,  11  feet,  is  with  the  flour  mill  (a  large  white 
building  near  the  water  west  of  Snowhill  house)  in  line  with  the  high-water  mark 
under  the  house,  bearing  W.  by  N. 

Drumdowney  point  is  encircled  by  a  mud  flat  which  dries  off  some  distance  to 
the  southward.  The  east  shore  of  the  entrance  to  the  Barrow  is  similarly 
encumbered,  leaving  a  narrow  channel  on  its  western  shore,  to  be  described 
hereafter. 

Proceeding  up  the  Suir ;  after  crossing  Cheek  point  bar,  the  water  soon  deepens 
to  10  fathoms  in  mid-channel.  The  river  winds  round  in  a  south-westerly  direc- 
tion, through  Glasshouse  reach  for  rather  over  2  miles  to  Little  island.  The 
northern  or  Kilkenny  shore  is  bold-to,  but  the  south  shore  is  skirted  bj  a  mud 
flat,  with  occasional  patches  of  rock. 

At  Little  island  the  river  channels  diverge ;  the  old  channel,  or  natural  bed  of 
the  river,  called  Kings  channel,  encircling  the  island  to  the  southward,  is  very 
tortuous,  and  2^  miles  long.  The  Ford  channel,  on  the  north  side  of  the  island, 
is  quite  direct,  and  scarcely  a  mile  long,  but  has  5  feet  less  water  than  Kings 
channel. 

Kings  channel,  with  a  bar  of  18  feet  water  at  its  east  entrance,  is  frequently 
used  by  steamers,  as,  if  drawing  less  than  12  feet,  it  enables  them  to  proceed  up 
to  Waterford-  at  all  time  of  tide.  To  facilitate  the  passage  of  sailing  vessels 
through  the  channel,  mooring  rings  and  chains  are  attached  to  the  rocks  at 
various  places,  but  it  is  now  never  used  without  the  assistance  of  steam. 

The    Fordchannel,  as  its  name  indicates,  was  fordable  at  low  water  before  it 
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iMks  deepened.  Now  it  is  to  be  preferred  to  the  Kings  channel,  being  more  direct 
and  shorter.  It  is  nearly  a  mile  in  length  and  210  feet  in  width,  with  not  less 
than  8  feet  water.  About  the  middle  of  it  there  is  a  hole  with  from  12  to  18 
feet,  but  the  general  depth  is  from  8  to  11  feet.  The  coarse  throngh  is 
W.  by  N.  for  2  cables,  and  then  N.W.  by  W.  The  channel  is  well  buoyed  with 
black  buoys  on  the  north  side,  and  red  on  the  south.* 

Tide  gauges  are  erected  on  the  north  of  Kilkenny  shore  at  each  end  of  the 
Ford,  to  indicate  to  an  approaching  yessel  the  depth  of  water  through.  They 
are  placed  at  a  sufficient  distance  to  allow  of  a  yessel  anchoring  or  proceeding  by 
the  Kings  channel,  if  there  is  not  water  enough  on  the  Ford. 

After  passing  the  Ford  channel,  a  yessel  may  continue  on  without  danger  or 
obstruction  to  Waterford,  a  distance  of  2  miles.  In  the  bight  at  the  Goye  there 
is  a  deep  hole  with  11  and  12  fathoms  water,  and  near  Croomwells  rock,  where  the 
channel  is  but  one  cable  in  width,  there  is  a  similar  depth.  In  other  parts  the 
depths  yary  from  8i  to  7  and  8  fathoms,  the  whole  affording  excellent  anchorage. 

The  City  reach  extends  N.W.  ^  N.  and  S.E.  \  S.,  three  quarters  of  a  mile  in 
length.  Its  widest  part  (opposite  the  custom-house)  is  nearly  1^  cables  between 
the  low-water  shores.  Here  yessels  of  the  largest  class  may  lie  afloat  at  their 
anchors.  A  fiat  extends  from  the  shore  in  front  of  the  quays  to  near  mid-channel, 
with  18  feet  water  oyer  it,  and  4  fathoms  between  it  and  Kilkenny  shore.  In 
mid-channel,  to  the  north-west  of  this  flat,  there  are  6  and  8  fi&thoms  water,  and 
to  the  south-east  of  it,  near  Cromwells  rock,  12  £ftthoms. 

The  city  of  Waterford  is  of  considerable  size,  and  was  formerly  surrounded  by 
a  wall,  remains  of  which  with  some  of  the  towers  are  still  standing.  Of  its 
yarious  churches  and  chapels  the  spire  of  the  cathedral  is  most  conspicuous. 
From  the  Hook  light  to  Waterford,  by  the  riyer,  the  distance  is  15  miles,  from 
Passage  7i  miles,  and  from  Cheek  point  6  miles.  Tramore  bay,  which  is  the 
nearest  part  of  the  sea  coast,  is  6  miles  distant." 
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To  xiTMrpool,  ihibllB,  *•.,  by  tb«  Boutb  duum^l. — The  Irish  coast  from  the 
Baltees  to  Dublin,  and  the  Welsh  and  English  coasts  from  the  Smalls  to  Liyer- 
pool,  haye  but  few  harbours  accessible  at  all  times  of  tide  ;  consequently,  a 
seaman  should  be  prepared  to  maintain  his  position  at  sea  in  all  weathers,  rather 
than  run  into  danger  by  approaching  the  land  La  search  of  a  port  of  refuge. 


*  A  farther  deepening  of  the  Ford  channel,  to  IS  feet  at  low  water  spring  tides,  is  now 
(1866)  in  progress. 
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Entering  the  channel  with  a  disabled  ship  there  are  two  harbonrs  whleh  may  he 
ran  for,  Waterford  and  Milford  haven ;  the  former  has  npon  its  bar  only  13  fi^l 
at  low  water  spring  tides,*  which  the  latter  is  acceesible  at  all  timeB»  tkoo^^ 
there  are  some  shoals  in  the  entrance  which  require  caution  to  avoid. 

After  entering  the  channel,  no  port  of  refnge  is  reached  till  in  the  Tieimfy  of 
Holyhead  or  Kingstown.  Holyhead  is  easy  of  access,  especially  during  day ;  bat 
Kingstown  can  only  be  attained  by  a  dae  regard  for  Arklow,  India,  CodliDg,  Ebb 
Banks,  &c.  With  the  object  of  saving  life  the  nearest  beach  for  that  porpote 
shoold  be  sought ;  yet  in  such  urgent  need,  or  in  the  event  of  a  ship  beiag 
entangled  in  certain  neighbourhoods,  it  may  be  usefal  to  mention  Balli^panryf  or 
Wexford  south  bay,  or  St.  Tudwall  roads,  on  the  south  coast  of  Gaemarvoii,  ts 
capable,  according  to  circumstances,  of  affording  shelter.  But  it  should  be 
remembered  that  even  in  a  good  seaworthy  ship,  if  entangled  among  the  sihoals 
in  the  vicinity  of  the  former  place,  or  in  Caernarvon  bay,  there  is  considerable 
difficulty  in  bad  weather  in  contending  with  the  flood  tide,  which  rushes  loun^ 
Camsore  point,  and  also  through  Bardsey  sound,  with  great  velocity ;  still,  by  a 
previous  careful  study  of  the  coasts,  and  a  consideration  of  the  capabilities  of  tbe 
ship,  very  acceptable  shelter  may  be  found  in  either  of  those  places. 

Having  cleared  all  dangers  in  the  vicinity  of  the  Saltees  and  Tuskar  on  the  ooe 
side,  and  the  Smalls  and  Bishops  on  the  other,  the  land-Ms  to  be  afterwards 
made  are  mostly  bold  and  discernible  at  long  distances  by  day,  and  are  also  well 
lighted  at  night.  But  thick  weather  sometimes  occurs,  which'  conceals  the  land 
for  days  together ;  therefore,  at  such  a  time,  and  particularly  when  accompanied 
by  contrary  and  baffling  winds,  the  necessity  for  a  close  attention  to  the  soundxi^ 
is  imperative.  With  a  leading  wind,  and  making  a  fsurway  mid-channel  eonrse, 
the  set  of  the  current  so  nearly  coincides  in  direction  with  the  course  as  to  affect 
the  ship  only  in  retarding  or  assisting  its  progress ;  but  in  any  departue  from 
this  mid-channel  course,  some  farther  considerations  have  to  be  made,  in  conse- 
quence of  the  gradual  change  in  direction  and  force  of  the  currents,  which  are 
found  in  approaching  the  land. 

Considerable  jadgment  is  required  when  taking  soundings  in  this  channel,  and 
it  is  at  all  times  advisable  to  tack  too  soon  rather  than  stand  towards  possible 
danger.  A  depth  of  40  fi&thoms  is  found  in  the  immediate  neighbourhood  of  the 
Tuskar,  the  Smalls,  the  Bishops,  and  Bardsey  island,  and  80  £ftthoms  close  to 
the  Blackwater,  Arklow,  and  Eish  banks.  Being  in  or  near  their  latitudes,  and 
obtaining  these  depths,  it  is  advisable  to  put  the  ship*s  head  from  the  danger  and 
stand  towards  the  fidrway. 

The  course  from  a  position  in  44  fiaithoms  S.E.  by  S.  6  miles  from  the  Toskar 
to  where  Bardsey  lighthouse  .bears  S.£.  10  miles,  is  E.N.E.  nearly,  and  the 


*  It  is  high  -water  at  Waterford  entrance  on  fall  and  change  days  at  5h.  20m.;  ordiaaxy 
0pring8  rise  I3i,  and  neaps  7  feet.  With  southerly  gales  the  sea  has  a  send  of  about  4  iMt 
on  the  bar,  for  which  allowance  mnst  be  made. 
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distance  58^^  miles ;  or  from  the  same  position  off  the  Toskar  to  a  position  6  miles 
N.W.  from  the  South  Stack  lighthouse  about  N.£.  by  E.  i  E.  81  miles.  Oaer- 
narvon  bay  has  in  most  parts  a  clear  sandy  bottom,  and  little  stream  of  tide,  so 
that  vessels  may  stop  almost  anywhere  at  a  mile  or  two  from  the  shore  in 
modiarate  weather  and  with  the  wind  off  the  land ;  but  the  ground  is  not  strong 
enough  to  hold  sufficiently  in  blowing  weather,  especially  with  westerly  winds, 
which  raise  a  great  sea.  If  acquainted  with  the  navigation  and  bound  for 
Liverpool,  a  passage  may  be  made  inside  the  Skerries,  but  a  stranger  should  go 
north-westward  of  them,  where  he  will  have  a  clear  channel  and  less  strength 
of  tide,  and  besides  be  better  able  afterwards  to  give  a  good  berth  to  the 
dangerous  rocks  off  the  north  shore  of  Anglesea. 

AppBOAOHiNa  LivEBPOOL,  and  having  weathered  the  Skerries,  if  the  land  has 
not  been  seen,  it  will  be  advisable  to  sight  point  Lynus,  or  the  Calf  of  Man,  and 
so  obtain  a  good  departure,  unless  the  weather  be  hazy,  whoa  such  a  proceeding 
might  involve  unnecessary  risk  and  loss  of  time.  On  the  west  side  of  Calf 
island  are  two  lights,  each  of  which  revolves  once  in  2  minutes.  Point  Lynus 
light  is  a  flashing  Hght,  visible  6  seconds,  dark  2  seconds.  During  day  there  is 
an  advantage  in  seeking  Lynus  head  as  a  point  of  departure,  because  at  this 
place  fiicility  is  afforded  for  communicating  by  telegraph  with  the  port ;  but 
proper  caution  should  be  observed  in  doing  this  to  clear  the  Ethel  and  Coal  rocks, 
and,  although  the  north  shore  of  Anglesea  is  bold,  great  care  should  be  taken  to 
avoid  becoming  entangled  among  the  outlying  rocks  and  shoals,  and  in  the  strong 
currents,  which  at  spring  tides  sweep  past  the  point  and  among  the  Skerries,  at 
the  rate  of  5  knots  an  hour.  With  point  Lynus.  south,  distant  5  miles,  the 
course  and  distance  to  the  north-west  lightvessel  are  about  E.S.E.  i  S.  86  miles, 
this  may  be  modified  according  to  your  distance  from  the  point.  The  direction 
of  the  flood  stream  is  nearly  the  same,  and,  therefore,  need  only  be  regarded  in 
its  effect  upon  the  dist^bee  made  good.  Before  ruiming  on  it  is  necessary,  how- 
ever, to  consider  the  state  of  the  weather,  the  ship's  draught  of  water,  &c. ;  also 
the  state  of  tide  and  depth  of  water  on  the  bar  at  the  probable  time  of  arrival  off 
it ;  care  also  is  necessary  to  maintain  sufficiont  offing  with  strong  N.W.  winds,  so 
as  to  prevent  any  risk  of  being  drawn  by  the  flood  tide  into  shoal  water  before 
there  is  the  required  depth  ov»  the  bar. 

North-westerly  and  westerly  winds  in  general  bring  clear  weather,  which  makes 
running  for  the  port  a  task  of 'comparatively  no  great  difficulty,  especially  as  the 
fixed  light  on  Qreat  Orme  head*  is  visible  hence  to  Liverpool  bay,  and  point 

*  This  light  is  Tisible  at  a  distance  of  24  miles  ;  it  shows  white  between  the  bearings  from 
it  of  N.W.  by  W.  |  W.  northward  and  eastward  to  East  (156°)  ajid  red  from  East  to  E.  |  S.  in 
the  direction  of  Liverpool  bay.  Hence  when  standing  into  BeAumanris  bay,  it  will  be  foimd 
to  mask  suddenly,  if  brought  to  bear  eastward  of  S.£.  by  E.  |  E.,  thus  warning  the  mariner 
of  the  approach  to  shoal  water.  When  eastward  of  the  meridian  of  Great  Orme  head,  the 
change  from  white  to  red  takes  place  upon  the  bearing  of  the  north-west  lightvessel  from  that 
head.  The  red  light  disappears  if  brought  to  bear  northward  of  W.  {  N. ;  it  thus  gives 
warning  of  an  approach  to  the  northern  edge  of  the  Chester  flats  and  west  and  east  Hoyle  banks. 
If  the  red  light  be  kept  in  sight,  those  dangers  cannot  be  approached  nearer  than  about  a  mile. 
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Lynas  light  is  scarcely  lost  sight  of  hefore  either  the  point  of  Air,  nortii-weet 
lightvessel,  or  the  rock  light  comes  in  sight,  and,  as  the  vessel  advances  into  the 
bay,  the  other  lights  gradually  appear,  to  ease  the  difficulties  of  a  night  naviga- 
tion, each  being  designed  for  a  special  purpose.  The  Rock  light  is  shown  over 
the  sea  horizon,  and,  can  generally  be  seen  from  a  greater  distance  than  either 
Bidston  or  Leasowe  lights.  The  Leasowe  and  Bidston  lights  are  seen  to  the 
greatest  advantage  when  bearing  S.E.  i  S.  The  upper  Hoylake  light  does  not 
open  until  it  is  in  line  with  the  north-west  lightvessel,  bearing  S.  by  £.  i  £., 
and  the  lower  one  not  until  it  is  brought  to  bear  S.  i  E. 

Easterly,  southerly,  and  south-westerly  winds  frequently  bring  thick  weather, 
80  that  often  when  working  in,  and  when  most  needed,  these  lights  are  obacnredf 
or  only  seen  at  a  much  shorter  distance;  the  careful  use  of  the  lead  most  then 
be  resorted  to,  and  the  altered  direction  of  the  stream  to  be  experienced  in 
approaching  the  land  be  borne  in  mind.  After  passing  Lynus  point  a  depth  of  15 
fathoms  at  low  water  ensures  safety,  and  less  than  that  indicates  the  necessity  for 
proceeding  with  still  greater  caution.  If  hazy  weather,  and  daylight,  the  bold 
shore  of  Orme  head  (having  a  depth  of  7  and  8  &thoms  very  close  to  it)  affords 
an  opportunity,  by  standing  in  to  sight  it,  to  take  a  new  departure.  Thence 
along  the  northern  side  of  the  Constable  and  West  Hoyle  banks,  those  acquainted 
may  stand  off  and  on  into  8  fEithoms,  and  thus  work  up  to  the  north-west  light- 
vessel,  even  in  thick  weather  a  stranger  should  maintain  deeper  water. 

A  red  nun  buoy  marks  the  shoalest  (12  feet)  part  of  the  Constable  bank  ;  it 
lies  on  its  northern  side  in  16  feet  at  low  water,  with  great  Orme  head  light 
W.  i  N.,  and  distant  6^  miles.  At  the  distance  of  6^  miles  E.  by  S.  f  8.  from 
this  buoy  is  the  chequered  buoy  on  the  N.W.  end  of  the  tail  of  the  middle  patch, 
lying  in  2^  fathoms  ;  and  2^  miles  further  on,  in  an  E.  ^  S.  direction,  lies  the 
black  nun  buoy  on  the  Chester  bar  of  the  Welsh  channel,  placed  in  2  &Uu>ms 
water.  N.E.  by  E.,  Ij  miles  from  this  latter  buoy,  lies  the  white  buoy,  with 
black  perch  and  ball,  in  4  fathoms,  off  the  north  extremity  of  the  West  Hoyle 
bank ;  it  is  situated  a  little  southward  of  the  track  of  vessels  steering  from  great 
Orme  head  to  the  north-west  lightvessel.  These  buoys  serve  to  .warn  maiinera 
to  keep  to  the  northward,  and  in  no  case  should  a  vessel  pass  southward  of  them. 

The  north-west  lightvessel  is  the  most  prominent  floating*  object  in  Liverpool 
bay,  and  in  making  for  the  port  in  hazy  weather,  when  lights  are  discernible  only 
a  very  few  miles'  distance,  it  is  better  to  steer  fof  it,  for  then  a  fresh  departure 
ean  be  made  for  the  Queen's  channel  Fairway  Bell  beacon,  which  bears  from  it 
nearly  east  distant  about  8|  miles.  In  adopting  this  latter  course  a  considera- 
tion must  be  given  to  the  set  of  the  current,  lest  with  a  flood  tide  you  find  your- 
self upon  the  banks.     The  Victoria  channel.  Fairway  buoy,  a  black  nun,  with  a 

*  It  lieB  6i  fftthoms  at  low  water,  off  the  west  extreme  of  the  three  and  four  &thom  tongae, 
in  a  position  indicated  by  the  change  of  the  great  Orme  head  light  from  white  to  red^  and  hj 
iht  masking  or  nnmasking  of  the  upper  Hoylake  light,  when  bearing  S.  by  E.  i  E. 
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perch  and  ball,  marked  Y.  Fj.,  if  made  ont  before  the  beacon  is  seen,  will  serve 
as  an  additional  guide  ;  when  in  its  yicinity  a  sharp  ear  should  be  kept  for  the 
sound  of  the  bell  attached  to  the  beacon. 

Northward  of  the  Bell  beacon  the  flood  tide  sets  towards  the  river  Eibble,  and 
the  ebb  from  it,  as  already  mentioned,  on  which  account  a  vessel  should  take  the 
precaution  of  keeping  clear  of  its  influence  with  the  former  tide,  especially  if  a 
westerly  wind  is  blowing,  for  then  she  would  hardly  be  able  to  weather  the 
entrance  to  the  Queen's  channel ;  and  drifting  with  a  calm,  or  with  a  strong  wind 
and  heavy  sea,  on  a  lee-shore,  would  have  no  alternative  but  to  anchor,  in  the 
latter  case  under  very  unfavourable  circumstances.  Consequently,  if  with 
westerly  and  north-westerly  winds  you  are  compelled  to  lie-to  in  the  bay, 
endeavour  should  be  made  to  keep  to  windward  of  the  Bell  beacon. 

When  passing  along  abreast  the  entrance  of  the  Welsh  channel,  the  northern 
edge  of  the  West  Hoyle  bank,  and  the  Helbre  swatch,  you  will  experience,  and 
must  provide  against,  the  set  of  the  tides  to  and  from  the  river  Dee.  See  the 
<'  St.  Gorge's  Channel  Directions. 

If  bound  to  Einoston  ob  Dubun,  the  course  and  distance  from  the  Tuskar 
lighthouse  to  Wicklow  head,  outside  the  banks,  are  N.E.  i  N.,  nearly  46^  miles, 
observing  to  make  allowance  for  the  set  of  the  tide,  whether  flood  or  ebb.  When 
Wicklow  head  light  bears  N.  by  W.  i  W.,  you  will  be  clear  of  the  Arklow  bank; 
then  to  sail  within  the  India  bank,  bring  Wicklow  light  to  bear  West  or  W.N.W. 
distant  2}  miles,  and  steer  N.  by  E.  ^  E.  course  and  it  will  carry  you  past 
Moulditch  bank  and  Dalkey  island.  If  with  a  westerly  or  S.  W.  wind,  you  may 
haul  close  round  the  Muglins,  and  proceed  along  at  ^^  a  mile  from  shore,  but  be 
careful  to  avoid  the  Frazer  bank,  which  lies  southward  of  Dalkey  island. 

Near  the  shore  the  stream  makes  to  the  southward  1^  hours  before  high  water. 
It  is  necessary  to  observe  that,  when  working  up  within  the  banks  with  a  northerly 
wind  and  flood  tide  there  is  some  danger  of  being  set  on  the  outer  banks  if  you 
are  more  than  4  miles  from  the  land,  because  at  about  that  distance  the  stream 
branches  off  towards  the  N.E. 

When  sailing  outside  the  banks  it  is  necessary  to  guard  against  the  effects  of 
the  ebb-tide,  which  sets  in  a  south-westerly  direction  across  them;  there- 
fore, do  not  get  into  a  less  depth  than  23  fathoms. 

In  moderate  weather  vessels  may  stop  almost  anywhere  within  the  banks 
between  Wicklow  and  Dublin,  except  off  the  Giant's  Bed,  where  lies  the 
Moulditch  bank ;  the  best  part,  with  westerly  winds,  is  between  Bray  bank  and 
the  main,  at  from  a  half  to  2  miles  from  the  shore.  Here  is  very  little  stream  of 
tide,  and  the  violence  of  the  sea  is  considerably  broken  by  the  banks.  All  the 
shore  southward  of  Bray  head  is  soft  beach,  and  almost  steep,  so  that  if  a  ship 
is  driven  on  shore,  there  is  very  little  risk  of  losing  Hves.  The  only  safe  way  or 
reaching  this  anchorage  is  either  between  Wicklow  head  and  India  bank,  of 
between  the  Eish  bank  and  Howth  head.  There  is  a  passage,  fully  2  miles  wide, 
between  the  Codling  bank  and  the  South  ridge,  which  may  be  taken  in  clear 
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weather,  by  keeping  the  Great  Sugarloaf  north  of  the  gap,  bearing  N.  W.  }  N. ; 
this  leads  in  at  about  7  miles  northward  of  Wicklow  head. 

In  Eilliney  bay,  sonth-westward  of  Dalkey  island,  Tessels  may  anchor  in 
5  or  6  fikthoms,  sheltered  from  W.N.W.,  ronnd  northerly,  to  N.N.E.  winda,  and 
also  in  7  fathoms  off  Wicklow  church,  sheltered  from  S.W.  and  westerly 
winds. 

ndM. — The  following  general  remarks  upon  the  tidal  streams  of  the  sooth  part 
of  the  Irish  channel,  are  the  result  of  a  yery  careful  inyestigation  bj  Ashsai. 
F.  W.  Bkbchey  :— 

*^  In  the  Irish  channel  experiments  have  shown  that,  notwithstanding  the 
variety  of  times  of  high  water,  the  turn  of  the  stream  oyer  the  &ir  nayigaUe 
portion  of  the  channel  is  nearly  simultaneous  ;  that  the  northern  and  soathern 
streams  in  the  South  as  well  as  the  North  channel  commence  and  end  in  all  parts 
(practically  speaking)  at  nearly  the  same  time;  which  time  happens  to  eorrespond 
nearly  with  the  time  of  high  and  low  water  on  the  shore  at  the  entrances  of 
Liyerpool  and  Morecambe  bay,  a  spot  remarkable  as  being  the  point  whfire  the 
opposite  tides  coming  round  the  extremities  of  Ireland  terminate.  So  that  it  is 
necessary  only  to  know  the  times  of  high  and  low  water  at  either  of  these 
places,  to  determine  the  hour  when  the  stream  c^  either  tide  i^ill  commence  or 
terminate  in  any  part  of  the  channel. 

The  tide  enters  the  Irish  channel  by  two  channels,  of  which  Camsore  point  and 
St.  Dayid's  head  are  the  limits  of  the  southern  one  ;  and  Bathlin  island  and  the 
Mull  of  Gantyre  the  boundaries  of  the  northern. 

The  central  portion  of  the  stream  of  flood  runs  nearly  in  a  line  frvm  a  point 
midway  between  the  Tuskar  and  the  Bishops  to  a  position  16  miles  west  of 
Holyhead :  beyond  which  it  begins  to  expand  eastward  or  westward  ;  but  its  main 
body  preseryes  its  direction  straight  forward  towards  the  Calf  of  Man,  which  it 
passes  to  the  eae^ward  with  increased  velocity  as  £ur  as  Langness  point,  and  then 
at  a  very  moderate  rate  on  towards  Maughold  head.  Here  it  is  arrested  by  the 
flood  stream  from  the  North  channel  coming  round  the  point  of  Air,  and  is  first 
turned  round  to  the  eastward  by  it,  and  then  goes  on  with  it  at  an  easy  rate 
direct  for  Morecambe  bay. 

The  otUer  portions  of  this  stream  are  necessarily  deflected  from  the  course  of 
the  great  body  of  the  water  by  the  banks  on  the  Irish  side  of  the  channel,  and  by 
the  tortuous  form  of  the  coast  on  the  Welsh.  The  eastern  portion  passing 
Linney  head  rushes  with  great  rapidity  between  the  Smalls,  Grassfaolm,  and 
Milford  haven  towards  the  Bishops,  which  it  passes  at  a  rate  of  between 
4  and  5  knots ;  sets  sharply  round  those  rocks  in  an  E.N.E.  direction  right  over 
the  Bass  bank,  and  into  Cardigan  bay;  makes  the  circuit  of  that  bay,  and  sets 
out  again  towards  Bardsey ;  then  sweeping  to  the  N.  by  W.  past  the  island 
and  through  the  sound,  it  gradually  takes  the  course  of  the  shore,  round 
Caernarvon  bay,  filling  the  Menai  strait  as  far  as  Bangor ;  but  the  stream  still 
continuing  outside  towards  the  South  stack,  which  it  rounds^  settiog  towards  the 
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Skerries  at  a  rate  of  upwards  of  4  knots;  and,  finally,  tnms  sharp  round  these 
rocks  for  Liverpool  and  Morecamhe  bay. 

The  western  portion  of  the  stream,  after  passing  the  Saltees,  runs  nearly  in 
the  direction  of  the  Tnskar,  sets  sharply  ronnd  it,  and  then  takes  a  N.E.  i  N. 
direction,  setting  fairly  along  the  coast,  but  over  the  banks  skirting  the  shore,  so 
that  vessels  tacking  near  the  inner  edge  of  the  sands  on  the  flood,  and  on  the 
outer  edge  on  the  ebb,  have  been  carried  upon  them  and  lost,  especially  upon  the 
Arklow  and  Codling  banks.  Abreast  of  the  Arklow  the  tide  scarcely  either  rises 
or  falls.  The  stream,  notwithstanding,  sweeps  past  it  at  the  rate  of  4  knots  at 
springs,  and  reaches  the  parallel  of  Wicklow  head.  Here  it  encounters  an 
extensive  projection  of  the  Codling  bank ;  and  while  the  outer  portion  takes  the 
circuit  of  the  bank,  the  inner  stream  sweeps  over  it,  occasioning  an  overfall  and 
strong  rippling  all  round  the  edge.  Beyond  this  point  the  streams  unite  and  flow 
on  towards  Howth  and  Lambay,  growing  gradually  weaker  as  they  proceed,  until 
they  ultimately  expend  themselves  in  a  large  space  of  still  water  situated  between 
the  Isle  of  Man  and  Carlingford  Lough.  There  we  have  not  been  able  to  detect 
any  stream,  the  water  rising  and  falling  nevertheless.  This  space  of  still  water 
is  marked  by  a  bottom  of  blue  mud." 

*  The  outgoing  or  ebb  stream  does  not  materially  differ  from  the  reverse  of  the 
foregoing,  only  in  pressing  rather  more  over  towards  the  Irish  coast. 

Adbitiomal  Remarks. — ^The  stream  of  flood  along  the  east  side  of  Cardigan 
bay  runs  northward,  and  the  ebb  southward.  Along  tiie  north  side  of  the  bay  the 
flood  runs  eastward,  and  the  ebb  westward;  and  throughout  the  bay  its  velocity 
does  not  exceed  one  knot  when  strongest,  unless  over  the  shoals,  where  it  runs  2, 
and  sometimes  8  knots.  See  the  article  on  Bardsey  island  and  sound,  in  the  ^*  St. 
George's  Channel  Directions." 

Between  Braich-y-pwll  head  and  Holyhead  island,  the  flood  tide  comes  from 
the  S.W.,  and  the  ebb  from  the  N.E.,  and  within  a  league  of  the  shore  in 
Caernarvon  bay,  its  velocity  does  not  exceed  1^  knots,  when  strongest,  except  in 
the  rivers  and  narrow  channels.  The  stream  of  tide  near  the  north  shore  of 
Holyhead  island  runs  eastward  during  the  first  8  hours  of  flood,  and  then  9  hours 
westward,  within  half  a  mile  of  the  shore.  Near  the  east  side  of  Holyhead  bay, 
it  runs  southward  8  hours,  and  northward,  or  out  of  the  bay,  for  9  hours.  Within 
a  league  of  the  shore  off  Holyhead  bay,  the  velocity  of  the  strongest  spring  tides 
is  about  6  knots :  neap  tides  about  8  knots. "« 

*  One  mile  westward  of  the  Sonth  Stack  the  flood  or  northern  stream  oommenoes  just  before 
low  nater  at  the  pier  of  the  old  harhonr,  setting  £.  by  N.,  and  afterwards  more  easterly  into 
Holyhead  bay ;  at  this  distance  the  influence  of  the  Holyhead  race  is  felt.  The  stream  nms 
6  knots  with  spring  tides,  and  3  with  neaps,  producing  with  northerly  winds  a  very  heavy  sea, 
to  the  distance  of  li  miles  offshore,  the  most  tiirbnlent  portion  being  between  the  two  stacks. 

The  ebb  or  western  stream  is  of  similar  strength  to  the  flood,  and  runs  nearly  in  an  opposite 
direction;  but  it  should  be  remembered  by  vessele  working  into  or  out  of  Holyhead  bay,  that 
this  westerly  stream  nms  9  hours  out  of  18*past  the  Befuge  harbour,  and  on  the  south- west 
side  of  the  bay. 
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Along  the  north  coast  of  Wales  the  stream  of  flood  sets  in  from  the  weekwmr^ 
hat  near  the  shore  turns  to  the  southward  towards  the  rivers.  The  ebb  sets  from 
Formby  flats  to  the  westward,  and  with  the  ebbs  from  the  rivers,  turns  somewhat 
to  the  northward.  Between  Orme  head  and  Chester  bar,  it  runs  about  one  knot 
when  strongest ;  and  along  the  north  side  of  Hoyle  sand  it  does  not  exceed  2  knoti 
when  strongest.  In  Formby  channel  its  greatest  velocity  never  exceeds  8  knots : 
but  off  the  Black  rock,  in  the  stream  of  the  Mersey,  and  particularly  near  Seaetmibe, 
it  runs  4^  knots  on  springs,  and  about  If  knots  on  neap  tides. 

Along  the  Irish  coast,  the  stream  of  flood  sets  in  from  the  sonth> westward,  vd 
runs  N.N.E.  along  the  banks,  crossing  most  of  them  obliquely  :  the  flood  withovt 
the  banks  carrying  vessels  from,  and  ebb  carrying  them  towards  the  banks  ;  whicli 
all  that  sail  this  way  through  the  night  ought  carefully  to  attend  to,  and  make 
proper  allowance  for  in  the  ship's  course. 

Near  the  Tuskar,  and  in  the  principal  stream  of  tide  from  thence,  spring  tides 
run  about  4  knots  an  hour  when  strongest ;  neaps  1^.  On  Arklow  bank,  spring 
tides  when  strongest,  run  8  knots  an  hour ;  within  it,  about  1  knot.  Near 
Wicklow  head,  4^  knots  an  hour. 

Between  St.  David's  head  and  Camsore  point,  in  mid-channely  the  flood  stream 
continues  to  run  north-eastward  until  ten  o'clock  ;*  and  at  about  4  leagues  W.S.  W. 
from  Holyhead  island,  it  continues  to  run  until  half-past  ten  o'clock ;  and  it  should 
be  noticed  that  both  flood  and  ebb  change  sooner  near  the  land  than  at  a  distanea 
fr^m  it.  In  rounding  the  Tuskar  at  the  distance  of  from  8  to  5  miles,  the  rise 
and  fall  of  tide  ranges  from  6  feet  with  neaps  to  10  and  11  with  springs ;  aeroae 
the  channel  towards  the  Smalls  the  range  increases  to  14  or  15  on  neaps,  and  18 
or  19  on  springs.  From  the  foregoing  remarks,  it  will  be  seen  that  the  least  rise 
of  the  tide  takes  place  where  the  velocity  is  greatest,  a  fact  which  should  have  due 
consideration  when  tacking  towards  the  shores  by  the  aid  of  the  lead. 

In  the  Faincay  of  the  channel  the  northerly  stream  nearly  corresponds  in  time 
with  the  rising  tide  at  Liverpool,  and  the  southerly  with  the  &lling  tide  at  thai 
place  ;  but  there  are  departures  from  this  general  rule  in  the  bays  and  near  certain 
islets  and  headlands,  as  will  be  seen  from  a  reference  to  the  times  already  given. 
No  general  rule  can  be  given  to  meet  the  variations  of  current  which,  in  approach- 
ing the  land  are  to  be  met  with ;  they  should,  therefore,  be  avoided,  or  only 
encountered  when  assisted  by  competent  local  experience.  The  duration  of  either 
stream  is  about  6^  hours,  the  velocity  being  least  at  the  former  and  the  latter 
part  of  that  period,  and  greatest  about  the  end  of  the  second  hour,  which  it 
maintains  till  near  the  fifth  hour,  and  then  slackens  gradually.  The  rate  during 
its  greatest  strength  varies  from  8  knots  at  spring  to  1  knot  an  hour  at  neap  tides. 

North  to  K.W.  winds  caase  the  worst  sea,  and  with  the  height  of  the  springs  and  a  south  to 
S.W.  wind,  it  is  dangerous  to  small  vessels.  The  highest  sea  in  the  race  will  be  found  i  a 
mile  N.  by  W.  from  the  Stack  lighthouse ;  this  may  be  avoided  by  keeping  the  Skerries  light- 
house to  the  eastward  of  E.K.E.  i  K.    With  easterly  winds  there  is  generally  a  smooth  sea. 

•  Or  about  4  hours  after  high  water  by  the  shore. 
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At  any  fixed  spot  the  set  in  opposite  directions  in  two  equal  periods  is  nearly 
eqnal,  bat  thongh  eqnal  at  one  place  it  wiU  be  necessary  to  consider  the  effect  of 
the  current  on  a  ship's  progress  from  one  position  to  another.  For  instance,  near 
the  Taskar,  the  Smalls,  and  Barsdey,  the  rate  increases  from  8  miles  in  the  offing 
to  6  or  even  7  miles  an  hour  on  the  shore  :  therefore,  when  standing  across  the 
stream  towards  the  land,  where  a  gradually  increasing  rate  and  an  altered  direction 
will  be  met  with,  a  vessel  should  frequently  ascertain  by  bearings,  soundings,  or 
otherwise,  her  exact  position,  that  she  may  be  enabled  to  verify  her  course.  Great 
care  should  be  excerised  by  homeward  bound  ships  when  steering  from  the  Tuskar, 
the  Blackwater,  or  Arklow  lights  towards  Bardsey  or  Holyhead,  and  by  outward 
bound  ships  reaching  from  Holyhead  or  Bardsey  towards  the  Tuskar,  lest  the 
current  force  them  on  to  the  Arklow  or  Blackwater  banks,  or  carry  them  into 
Cardigan  or  Caernarvon  bays,  which  might  be  productive  of  very  serious  results. 
A  correspondent  of  the  Nautical  Magazine  has  made  the  following  remarks : — 
*^  On  casting  an  eye  over  the  chart,  it  will  be  seen  that  every  vessel  in  her 
passage  up  the  Irish  channel,  for  any  of  the  ports  to  the  eastward  of  her  course, 
such  as  Liverpool  for  instance,  after  taking  her  departure  from  the  Smalls  light, 
off  Milford  haven,  must  steer  nearly  in  a  direct  line  for  the  Skerries,  on  the  N.W. 
coast  of  Anglesea,  which  must  of  necessity  bring  her  almost  in  contact  with  the 
south  Stack  and  neighbouring  rocks ;  and  that  in  consequence,  the  whole  flood 
tide  setting  into  Caernarvon  bay,  a  vessel,  even  with  due  allowance  for  clearing 
Bardsey  island,  must  be  seriously  affected  by  an  indraught ;  but  should  she  avoid 
this,  and  have  run  nearly  across  Caenarvon  bay,  another  assault  is  made  on  her 
when  within  three  leagues  of  Holyhead,  by  the  reflux  of  an  ebb  tide  also  making 
into  the  bay.  These  contending  currents  are  probably  the  predominant  causes  of 
that  dangerous  Holyhead  race,  the  influence  of  which  in  gales  of  wind  is  by  no 
means  confined  to  the  immediate  point  of  collision  between  the  counter  currents, 
but  extend  far  out  to  sea,  over  a  considerable  space. 

Those  who  have  experienced  eddies  of  this  description  can  alone  appreciate 
their  overwhelming  powers ;  of  Holyhead  race  it  is  asserted  that  it  once 
swallowed  up  a  brig,  which,  by  some  luckless  chance,  got  entangled  in  the  vortex; 
after  a  brief  struggle  she  yielded  to  her  fate,  foundering  in  a  sea  of  foam,  before 
the  eyes  of  a  spectator  on  the  heights.  It  may  be  feared,  indeed,  that  feats  of 
this  appalling  nature  are  not  unfrequent  in  the  long  dark  nights  of  winter,  as 
scarcely  a  year  passes  without  the  melancholy  sight  of  broken  spars  and  lacerated 
I'^gging  from  time  to  time  thrown  up  from  its  frightful  caldron.  It  was  stated  by 
by  Captain  Evans,  the  harbour-master  of  Holyhead,  that  previous  to  the  exhibi- 
tion of  the  light  on  the  South  Stack,  scarcely  a  winter  passed  in  which  the 
fishermen  and  neighbouring  peasantry  have  not  Mien  in  with  floating  fragments, 
or  various  articles  of  merchandize,  belonging  to  vessels  which  had  gone  down  in 
the  race,  unseen,  unpitied,  and  unaccounted  for.  The  dead  sets  of  the  currents 
up-channel  were  long  ago  verified  by  the  circumstances  of  several  butts  of  sheny 
being  drifted  on  shore,  on  various  parts  of  this  coast,  which  were  ascertained  to 
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have  been  part  of  the  cargo  of  a  ship  wrecked  off  the  SciUy  islands  about  a  fort- 
night before.  There  are  many  other  anecdotes  related  to  confirm  the  danger  of 
this  indranght." 


BRISTOL  CHANNEL. 

Appveaehiiiff  tb«  BvUtoi  oiiaimaL — Vessels  bound  for  the  Bristol  channel  from 

the  Atlantic  should  preserve  the  parallel  of  60**  88'  N.,  or  that  of  Trevose  head 
in  Oomwall,  not  only  with  the  view  of  counteracting  the  effects  of  the  Irish 
channel  indraught,  but  because  the  soundings  on  approaching  it  decrease 
gradually ;  and  also  because  of  its  height,  lighthouses,  and  projection  to  ibe 
westward  beyond  the  general  direction  of  the  coast.  In  longitude  10**  5S'  the 
depths  are  140  fathoms,  brown  sand,  upon  the  edge  of  the  bank  of  soundings  in 
this  latitude ;  18  miles  farther  eastward  the  water  suddenly  decreases  to  98 
fathoms,  from  which  as  you  proceed  the  soundings  are  more  regular.  In 
longitude  9''  48'  are  76  fathoms,  fine  sand  ;  21  miles  fiurther  eastward  69  and  71 
&thoms,  coarse  sand  and  shells,  or  sand  and  oaze,  which  depths  will  eontiniie 
nearly  the  same  as  fiur  as  longitude  8^  25',  where  you  will  meet  with  as  little  as 

67  or  50  fJEithoms,  oazy  ground,  and  directly  afterwards  again  increase  to  66  and 
69  fiithoms,  whence  the  soundings  shoal  pretty  gradually  towards  the  Coniish 
coast.  At  the  distance  of  28  leagues  nearly  W.N.W.  from  Trevose  head  there  are 

68  fathoms,  mud  ;  and  the  quality  then  suddenly  changes  to  coarse  hard  gronnd,  and 
afterwards  shoals  so  gradually,  that  at  9  leagues  off  there  are  still  84  ilsithoms, 
bottom  of  sand. 

Approaching  from  south-westward  with  a  south-westerly  wind,  endeayour  to 
make  the  land  about  Trevose  head.  An  approach  to  the  land  may  be  made  any- 
where between  Trevose  head  and  Hartland  point,  but  not  nearer  than  the  d^th 
of  80  fathoms  water,  unless  the  wind  be  such  as  to  permit  a  course  to  be  steered 
towards  Lundy  island  ;  the  channel  will  then  be  open,  Barnstaple  bay  readily 
crossed,  and  the  Bristol  channel  entered. 

If  the  wind  should  incline  to  northward  of  West,  to  N.W.,  it  will  be  better  to 
steer  more  northerly,  and  gain  the  latitude  of  51''  10'  N.,  which  will  be  that  of 
the  southern  end  of  Lundy  island.  The  soundings  in  this  coarse  will  be  miid» 
and  deepen  from  52  in  longitude  7'',  to  60  fathoms  in  longitude  6^  80',  and  then 
decrease  to  45  fiithoms,  where  the  bottom  changes  to  sand,  at  12  or  18  leagues 
from  the  island ;  it  then  shoals  gradually  towards  the  island,  and  at  7  miles 
distant  there  are  but  88  fiithoms,  whence  the  light  on  the  island  ought  clearly  to 
be  seen,  and,  unless  obscured  by  the  haze,  long  before  reaching  that  depth. 

It  has  been  observed  by  Captain  Mabtin  Whttb,  B.N.,  that  "  the  soundings 
in  a  supposed  radius  of  16  leagues  from  the  Smalls  lighthouse,  in  any  direction 


BRISTOL  CHANNEL.  426 

between  N.W.  by  W.  i  W.  and  S.W.  i  S.  are  nearly  wholly  oaze,  or  sand  mixed 
therewith.  North-westward  as  well  as  eastward  of  these  limits,  the  bottom  sud- 
denly becomes  a  sort  of  dark  reddish  sand,  which  ground  is  the  pecoliar  criterion 
of  an  approach  to  the  Bristol  channel,  in  nmning  from  westward  for  the  month 
of  the  Bristol  channel ;  therefore,  if  the  ground  brought  up  by  the  lead  be  oaze, 
or  sand  mixed  therewith,  vessels  cannot  be  southward  of  50°  5T  N.,  but  must  be 
northward  of  that  parallel,  and  westward  of  the  meridian  of  Grassholm,  let  the 
depth  be  what  it  may.  If,  on  the  contrary,  the  soundings  are  wholly  free  from 
oaze,  they  must  be  eastward  of  the  latter  meridian.  The  transition  from  oaze  to 
sand  in  the  neighbourhood  is  so  cTident  that  it  cannot  be  mistaken." 

It  occasionally  happens,  without  due  caution  is  used,  even  with  northerly 
winds,  that  the  indraught  of  the  Irish  channel  will  set  the  mariner  northward  of 
'  the  Smalls  rocks,  which  cannot  be  safely  approached  by  the  lead,  there  being 
within  6  miles  of  them,  a  depth  of  60  fiftthoms  ;  therefore,  in  thick  weather,  if 
near  their  latitude,  it  is  advisable  to  haul  southward,  and  endeavour  to  make 
Lundy  island,  or  some  other  landfall.  If  the  Smalls  light  be  made,  steer  so  as 
to  pass  at  about  2  leagues  S.W.  of  it ;  then  steer  about  S.E.  by  S.  or  S.E.,  until 
as  high  up  as  St.  Govens  head,*  where  the  soundings  will  be  the  best  guide,  for  a 
depth  of  85  fathoms  is  nowhere  to  be  found  eastward  of  a  line  from  St.  Ann's 
head  to  Lundy  island ;  therefore,  if  a  east  of  40  fathoms  be  had  at  low-water 
springs,  it  is  an  evidence  that  the  vessel  is  outside  the  Bristol  channel. 

flallins  up  th«  Bristol  OhamML — Ships  bound  for  the  Bristol  channel,  and 
filling  in  northward  of  Lundy  island,!  should  be  cautious  not  to  stand  more  than 
8  or  4  leagues  northward  of  the  island,  because  there  are  a  number  of  sand-banks 
and  rooks  near  the  Welsh  coast ;  these  are  now,  however,  well  lighted  and  buoyed. 
The  direct  bearing  and  distance  from  the  north  end  of  Lundy  island  to  Flatholm 
lighthouse  is  E.  by  S.  i  S.,  about  60  miles ;  but,  if  at  the  distance  of  6  mileB 
north  from  the  island,  it  is  nearly  E.S.E.  In  the  fiurway  are  soundings  of  from 
80  to  12  &thoms,  the  depth  lessening  as  you  advance  easterly,  and  as  you  proceed 
the  land  on  both  sides  becomes  visible. 

If  the  channel  southward  of  Lundy  island  be  adopted,  be  careful  not  to  be 
driven  into  Barnstaple  bay,  especially  when  the  wind  blows  strong  from  north- 
ward.t     The  best  course  is  to  steer  midway  between  Hartland  point  and  Lundy 


*  When  taddng  to  the  northward  hereabont,  in  a  faeayy  ship,  seyeral  patches  of  8|  and  4 
fathoms,  lying  between  8  and  4  miles  south-westward  from  St.  6K)Yens  head,  should  be  guarded 
against.    See  the  **  Bristol  (%annel  directions." 

f  The  Hen  and  Chioken*8  rock  and  race,  the  Whitehone  race,  and  the  race  over  the  north- 
west bank,  on  the  northern  and  western  sides  of  Lundy,  should  be  carefully  avoided. 

I  In  the  channel  between  HarUand  point  and  Lundy  island  the  flood  tide  runs  at  the  zmte 
of  8  or  4  even  knots  an  hour  with  springs,  and  on  nei^s  at  2  or  2^  knots,  turning  eastward  and 
westward  about  the  same  time  that  they  begin  to  ebb  and  flow  by  the  shore.  Vessels  tnm 
the  Bristol  channel  would  find  considerable  difficulty,  with  a  hard  north-west  wind  and  a  flood 
tide,  in  weathering  Hartland  point ;  they  should,  therefore,  either  turn  up  channel  again  for 
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island,  giving  Hartland,  Baggy,  and  Morte  points  a  good  berth,  and  then  proceed 
along  the  southern  shore,  keeping  at  about  a  mile  from  the  land,  until  abreast  of 
the  Foreland,  which  mast  be  passed  at  the  distance  of  2  miles,  in  14  or  15 
feithoms  water ;  steer  then  for  Flatholm  lighthouse,  passing  northward  of  the 
Culver  sand  (on  the  west  end  of  which  is  a  red  and  white  beacon  buoy),  and 
southward  of  the  old  one-£Brthom  bank,  near  the  south-west  end  of  which  is  a 
lightvessel  bearing  a  revolving  (15  seconds)  light,  and  also  a  fixed  red  light.  The 
leading  mark  between  the  two  sands  is  St.  Thomas's  head,  or  Sand  point,  near 
Woodspring,  open  northward  of  Steepholm,  and  bearing  about  east. 

In  the  night,  it  is  in  this  part  of  the  navigation  that  the  Flatholm  li^ 
becomes  so  useful  a  guide  to  ships  bound  eastward,  for  no  one  would  be  justified 
in  proceeding  without  seeing  it,  even  with  a  pilot  on  board,  the  soundings  being 
so  uncertain,  and  the  tides  so  strong  as  to  render  the  navigation  very  dangerous 
in  thick  weather. 

When  approaching  Flatholm  from  westward  by  day,  the  lighthouse  should  be 
brought  to  bear  northward  of  E.  by  N.,  to  clear  the  old  one-£ftthom  bank,  then 
steer  to  pass  in  mid-channel  between  it  and  Steepholm,  to  avoid  the  Mackenzie 
shoal,i'  and  as  soon  as  the  lighthouse  is  northward  of  N.E.  haul  up  for  it,  and 
round  the  south  side  of  the  island  at  the  distance  of  ^  of  a  mile  or  less ;  care 
must  be  taken  not  to  shoot  so  fiur  as  to  bring  the  lighthouse  westward  of  W.N.  W., 
unless  certain  of  being  fully  f  of  a  mile  eastward  of  the  island,  otherwise  there  may 
be  difficulty  in  avoiding  the  new  patch,  a  knoll  of  sand  with  only  6  feet  water  upon 
it,  on  which  is  a  red  and  white  (chequered)  buoy.  But  if  it  is  near  low-water,  and  tiie 
buoy  not  seen,  you  should  not  round  Flatholm  nearer  to  the  eastward  than  to  have 
Hayes'  windmill  (which  is  white)  appearing  half-way  between  Sully  island  and  the 
main,  bearing  N.W.  i  W.  Vessels  may  anchor  thereabout  for  a  tide,  with  the  light- 
house bearing  W.  by  S.  Coasters  may  anchor  closer  in,  near  the  N.E.  pait 
of  the  island,  in  8  fiithoms,  mud,  abreast  of  the  landing-place. 

If  bound  to  King  Bo^d,  the  direct  courses  and  distances  are :  from  mid- 
channel  between  Steepholm  and  Flatholm  to  the  N.W.  elbow  of  the  English 
grounds,  E.N.E.  ^  N.,  6  miles  ;  from  the  N.W.  elbow  of  the  English  grounds  to 
the  lightvessel,  E.  }  N,  1^  miles ;  hence  towards  the  Pigeon  house  E.  }  S.,  5 
miles  ;  the  Pigeon  house  to  Blacknose  point,  E.N.E. ,  f  E.  1^  miles  ;  Blacknose 
to  Portishead,  east,  1  mile  ;  and  Portishead  or  Posset  point  to  King  road,  £.  ^  S. 
1^  miles.  Or,  if  when  abreast  the  N.W.  elbow  of  the  English  grounds,  the  cot- 
tage on  Blacknose  point  be  kept  in  line  with  the  flagstaff  near  Posset  point, 
E.  i  S.,  it  will  lead  between  the  English  and  Welsh  grounds  nearly  up  to  the 
former  point,  which  may  be  rounded  at  the  distance  of  ^  of  a  mile.     Avon  light- 

Bhelter,  or  seek  it  under  the  lee  of  Lnndy  island.  With  an  ebb  tide  and  a  hard  westerly  wind, 
and  with  the  flood  and  a  strong  easterly  or  north-east  wind  there  is  a  veiy  heaTy  sea  aH  the 
way  across,  and  also  a  tremendons  one  off  Hartland  point  with  a  strong  northerly  wind. 

*  Distant  |  of  a  mile  S.W.  i  W.  firom  the  lighthouse,  and  with  only  4  feet  over  its  shal- 
lowest part 
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honse  in  line  with  Blaize  castle  about  E.S.E.  leads  in  mid-channel  between 
Posset  point  and  the  Newcome.  When  Posset  point  comes  in  one  with  the  high 
water  mark  at  Blacknose,  yon  can  steer  np  the  road  in  from  10  to  4  fathoms,  and 
southward  of  the  Cockhum. 

To  clear  the  English  grounds  to  the  S.W.  bring  Worle  mill  in  one  with 
Swallow  cliff  point,  which  mark  leads  in  8  fathoms  at  low  water  ;  but  beware  of 
the  tail  patch,  which  has  only  H  and  2  fathoms  over  it. 

The  mark  for  proceeding  over  the  N.W.  and  north  elbows  of  the  English 
grounds,  south  of  the  lightvessel,  is  a  clump  of  trees  (southward  of  Knole  house) 
in  one  with  the  barrack  near  Posset  point,  bearing  nearly  east,  but  this  mark  is 
difficult  to  take  up,  and  when  doing  so  it  is  necessary  to  be  careful  not  to  mistake 
the  trees  about  Enole  house  for  the  clump  here  intended  ;  so  remark,  that  the 
clump  is  a  small  cluster  of  trees  appearing  to  the  right  of  the  larger  cluster. 
Enole  house  is  situated  amongst  the  latter. 

Captain  Beeohey  says,  *'  If  it  be  low  water  at  Flatholm  (high  water  on  the 
days  of  full  and  change  of  the  moon  at  6h.  87m.),  or  even  if  it  be  a  falling  tide 
at  springs,  but  with  a  breeze  strong  enough  to  run  oyer  the  stream,  the  mariner 
may  proceed  at  once,  providing  always  that  the  leading  marks  can  be  seen ;  but  if 
not,  or  if  he  does  not  well  know  the  mark  objects,  he  should  by  all  means  wait 
until  the  tide  has  flowed  two  hours  at  least.  If  it  should  be  a  matter  of  such 
great  importance  as  to  warrant  a  stranger  in  running  up  in  thick  weather,  he 
must  proceed  very  cautiously ;  eyerything  will  depend  on  the  expertness  of  the 
leadsman,  and  the  vessel  should  not  go  too  £ast  for  quick  up  and  down  soundings. 
He  should  also  minutely  calculate  the  different  periods  of  the  tides,  and  have 
them  by  him  in  a  written  memorandum.  With  a  vessel  drawing  15  feet  water, 
the  best  pilot  would  hesitate  in  thick  weather  at  low  water ;  a  stranger,  therefore, 
should  on  no  account  attempt  it  until  the  tide  has  risen  at  least  two  hours, 
because  it  is  absolutely  necessary  to  get  hold  of  the  English  grounds,  and  to  keep 
along  them,  which  cannot  be  done  at  low  water  without  striking. 

From  Flatholm,  the  first  course  should  be  eastward  of  that  recommended  for 
clear  weather,  in  order  to  pick  up  the  English  grounds,  which  must  be  done 
before  5  miles  are  made  good  from  that  island,  and  allowing  for  a  tide  carr3fing 
the  vessel  8^  or  4  miles  an  hour  on  springs.  If  when  reckoning  the  ship  to  be 
about  5  miles  from  Flatholm,  the  soundings  continue  deep,  haul  southward  until 
a  cast  of  8  or  8i  fathoms  is  obtained,  a  sure  indication  of  being  on  the  edge  of 
the  English  grounds  ;  then  an  E.  by  N.  course  ought  to  be  steered,  yawning 
northward  when  the  soundings  are  under  4  fathoms,  and  southward  when  above 
5  fiftthoms. 

In  this  manner  he  must  continue  feeling  his  way  up  to  the  lightvessel,  which 
he  can  scarcely  miss  ;  but  he  must  on  no  account  continue  longer  than  three  or 
four  casts  in  more  than  5  fiskthoms  water.  On  perceiving  the  lightvessel,  he 
should  close  her,  and  steer  on  E.  by  N.  to  pick  up  the  north  elbow  of  the 
English  grounds  in  8  &thoms  (allowing  for  the  rise  of  he  tide).    At  the  first 
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deep  cast  afterwards,  that  is,  from  7  or  8  £a,thoms,  he  should  alter  the  course  to 
E.S.E.,  hat  still  feeling  the  edge  of  the  English  grounds  occasionally  in  4  or  5 
fJEkthoms,  in  order  to  he  certain  of  heing  on  the  south-eastern  side  of  the  channel. 
In  this  cautious  hut  simple  manner  he  may  proceed,  for  unless  the  weather  should 
thicken  to  an  actual  fog,  he  will  he  ahle  to  perceive  the  high  land  ahout  Walton, 
which  is  hold ;  and  from  the  Pigeon  house  to  Portishead  he  may  freely  pa« 
within  a  cahle*s  length  of  the  rocks.  Endeavouring  to  keep  in  view  the  south 
shore,  and  steering  E.N.E.  from  the  Pigeon  house  to  Blacknose  point,  and  east 
from  thence,  he  must  contrive  to  see  Portishead  hefore  he  runs  on  to  King  road, 
the  course  to  which  is  E.  ^  S.,  and  distance  2  miles. 

Let  him  keep  as  near  the  south  shore  as  the  soundings  will  allow,  as  it  is 
hotter  to  run  upon  the  mud  on  that  side  than  upon  the  hard  sands  of  the  Welsh 
grounds,  where  the  tides  sweep  with  great^rapidity  ;  hut  there  will  he  no  danger 
of  either,  if  unremitting  attention  he  paid  to  the  leads,  in  hoth  chains,  ohserring 
that  in  mid-channel  there  are  5  to  7  fiftthoms  at  low  water  up  to  the  huoys  of 
King  road,  and  recollecting  that  at  ahout  the  time  of  his  arrival  at  King  road,  it 
will  he  nearly  high  water,  provided  the  foregoing  directions  have  heen  followed 
as  to  the  time  of  leaving  Flatholm ;  so  that  as  spring  tides  rise  7  fiithoma,  the 
ship  will  he  in  18  &thoms,  if  she  is  in  the  proper  channel.  As  soon  as  the  huoys 
are  seen,  the  vessel  can  he  steered  to  a  herth,  and  if  not  seen,  she  should  be 
anchored  when  the  estimated  distance,  allowing  for  the  tide,  has  heen  run." 

If  bound  to  Oabdiff,  keep  along  the  south  shore  as  hefore  directed,  until  as 
&r  as  the  Fordand,  then  haul  over  to  the  northward,  steering  ahout  East ;  and 
when  Nash  point  hears  N.N.E.  keep  along  the  north  shore  at  the  distance  of 
H  miles,  until  up  to  Barry  island,  then  haul  more  in  as  you  approach  Sully  island 
and  Lavemock  point.  Having  rounded  this  point,  haul  in  northward  for  Cardiff 
roads,  the  sands  hefore  which  are  huoyed. 

Should  the  wind  he  northward,  and  when  passing  Lundy  island,  you  wish  to 
shape  a  course  for  the  Nash  point,  ohserve,  that  hy  keeping  southward  of  the 
Skarweather  lightvessel,  and  the  Nash  lighthouses  in  one,  you  will  keep  to  the 
south  of  all  the  sands  that  are  westward  of  Nash  point. 

Vessels  leaving  Newport  or  Penarth  can  pass  eastward  of  the  Holms ;  as  soon  as 
they  have  passed  the  Steepholm  the  ehh  tide  will  sweep  them  down  ahreast  of  the 
tail  of  the  Gore,  at  the  entrance  to  Bridgewater,  when  they  may  aneh<Nr  if  they 
think  proper,  and  this  stream  will  sweep  them  clear  of  the  Culver ;  hut  if  they  go 
through  hetween  the  Holms  the  ehh  tide  sweeps  them  directly  towards  the  Culver; 
this  is  a  hard,  dangerous  sand,  where  the  vessel  would,  hy  the  swell  and  rapid 
tide  (should  she  lie  on  it),  he  wrenched  asunder  in  a  very  moderate  hreeze. 

Should  it  he  night  or  foggy  weather  when  hound  up  the  Bristol  chiumel,  it  will 
be  advisable,  when  passing  hetween  Hartland  point  and  Lundy  island,  and  until 
past  Morte  point,  not  to  approach  the  ^lore  nearer  then  20  fieithoms ;  hut  when 
past  Morte  point  you  may  continue  along  the  shore  to  15  or  16  fethoms,  so  &r  as 
the  Foreland ;  then  stareteh  over  to  the  north  shore,  and  when  you  see  the  Nash 
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lights,  bring  them  to  bear  N.W.  i  N.,  and  Breaksea  lightvessel  N.£.  when  a 
course  can  be  steered  between  the  old  One-Fathom  bank  and  the  Onlver  sand, 
nntil  the  Flatholm  light  is  broaght  npon  a  bearing  to  enable  jon  to  steer  eastward 
as  heretofore. 

If  bound  to  Swansea  ob  Muhbles  Road  it  will  be  reqnisite  to  gnard  against 
a  too  near  approach  to  the  Helwick  sands,  off  the  western  end  of  which,  in 
16i  &thoms,  there  is  a  lightyessel  showing  a  revolTing  light.  Westward  of  the 
Helwick  the  soundings  shoal  suddenly  from  10  to  5  fathoms  ;  and  along  their 
south  side  they  jump  from  18,  16,  and  14  fJEithoms,  with  coarse  ground,  to 
6  and  8  fathoms  on  fine  sand.  To  sail  southward  of  them,  bring  the  Mumble 
light  £.  )  S.,  open  of  Oxwich  head,  which  will  clear  them  in  15  fathoms. 

At  1  or  2  miles  westward  of  Worms  head  the  course  of  the  streams  from  half 
ebb  to  half  flood  is  influenced  by  the  trend  of  the  Helwick  sands,  but  from  half 
flood  to  half  ebb  they  set  directly  over  them. 

To  avoid  White  Oyster  ledge  keep  Heathfield  house*  a  little  open  on  either 
side  of  Mumble  lighthouse,  or,  at  night,  the  light  half  a  point  on  either  side  of  a 
N.E.  }  N.  bearing.  After  passing  the  White  Oyster  ledge  you  should  run  with 
Kilvey  old  windmill  over  the  white  elbow  of  the  eastern  pier  of  Swansea,  about 
N.E.,  till  Woodland  castle  (on  the  west  side  of  the  bay),  opens  east  of  Mumble 
head,  about  N.  by  W.  ^  W.,  in  order  to  clear  the  Mixon  ;  but,  in  hauling  round 
the  lighthouse  head,  you  ought  not  to  approach  it  nearer  than  8  cables,  to  avoid 
the  rocks  lying  off  it ;  then  bring  Kilvey  Old  mile  over  the  pier  entrance,  and  the 
first  western  point,  called  Tutt  head,  in  one  with  the  Middle  head,  between 
Mumble  and  Knaves  head,  bearing  West ;  you  may  then  anchor,  and  have  not 
less  than  8  fathoms  water,  good  groand.  The  buoy  on  the  west  end  of  the  Inner 
Green  grounds  will  point  out  Ite  limits  of  the  channel  in  that  direction.  Care 
must  be  taken,  when  leaving  this  anchorage  on  the  ebb,  and  with  light  winds, 
against  being  drawn  into  the  sounds  between  ihe  two  Mumble  heads,  or  too  near 
the  outer  head  as  the  western  stream  begins  to  run  through  an  hour  before 
high  water,  and  sweeps  close  by  the  head,  and  reaches  to  the  distance  of  i  a 
mile  frx>m  it. 

Vessels  from  westward,  to  avoid  the  Mixon,  should,  when  approaching  the 
Mumble,  keep  Perth  Einon  head  open  a  quarter  of  a  point  southward  of  Oxwich 
head,  taking  the  precaution  in  tacking  southward  to  guard  against  the  White 
Oyster  ledge,  and  when  Kilvey  Old  windmill  is  in  line  with  the  white  elbow  of  the 
eastern  pier,  should  proceed  as  before  to  the  roadstead. 

Bearing  up  for  Mumble  road  from  eastward,  after  passing  Nash  point,  a  vessel 
should  not  haul  northward,  but,  in  the  daytime,  keep  Worms  head  open  of  Perth 
Einon  head,  N.W.  i  N.,  or,  by  night,  the  Nash  lights  in  one,  passing  southward 
of  the  Skarweather  lightvessel,  which  shows  a  red  revolving  light,  till  the  Mumble 

*  A  large  yellow  faoase  to  the  N.N.W.  of  Swansea. 
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lighthonse  comes  on  a  bearing  eastward  of  North,  by  which  means  they  will  paas 
clear  soathward  and  westward  of  the  Nash  and  Scarweather  sands. 

Tides. — In  navigating  the  St.  George's  channel  and  adjacent  waters,  the  greatest 
attention  should  be  paid  to  the  velocity  and  direction  of  the  tides,  for  there  is 
commonly  a  northerly  indranght,  which  frequently  drives  a  vessel  oat  of  her 
regalar  coarse,  and  considerable  mischief  has  thereby  been  produced ;  to  guard 
against  this,  a  proper  allowance  should  always  be  made,  the  lead  kept  constantly 
going,  and  a  good  lookout  at  all  times  attended  to.  When  southerly  winds  pre- 
vail, the  tides  are  always  augmented  at  high-water,  and  kept  up  at  low  water ; 
and  the  contrary  effect  is  produced  by  northerly  winds  :  the  source  of  this  current 
may  be  traced  to  the  prevalence  of  westerly  and  south-westerly  winds  for  nearly 
two-thirds  of  the  year,  which  occasions  a  great  influx  of  water  from  the  Atlantic 
Ocean.  The  source  and  direction  of  this  current  will  materially  depend  on  the 
wind  and  tide.  All  vessels,  in  navigating  from  the  Land's  £nd  to  Dublin,  will 
find  themselves  more  or  less  carried  to  the  eastward  ;  and  when  off  the  western 
coast  of  Wales,  during  the  prevalence  of  westerly  winds,  they  cannot  be  too 
careful  in  shaping  their  course ;  for  should  they  neglect  such  precaation,  they 
incur  the  danger  of  being  wrecked  on  the  Welsh  coast,  at  the  very  time  the 
mariner  may  consider  himself  in  the  fairway  of  the  channel. 

In  consequence  of  the  above  current,  during  hazy  weather,  many  vessels  are 
driven  up  the  Bristol  channel.  The  tides  run  from  half-ebb  to  high-water  north- 
ward, and  from  high-water  to  half-ebb  southward,  and  a  ground  sea  comes  frx>m 
the  N.W.,  except  after  a  long  continuance  of  easterly  winds,  especially  between 
Trevose  head  and  Morte  point,  into  Barnstaple  bay ;  but  the  effect  of  the  sweU  is 
lost  when  you  get  beyond  Morte  point.  There  is  no  safe  roadstead,  with  the 
wind  westward  of  South,  from  Hartland  point  to  the  Flatholms,  neither  is  there 
any  one  that  can  be  recommended  when  the  wind  comes  from  the  southward  of 
S.E.  by  E. ;  for  should  the  wind  blow  off  shore,  it  is  attended  with  a  prodigious 
swell,  and,  should  the  wind  shift,  the  sea  will  be  up  before  you  have  possibly  time 
to  weigh. 

It  is  advisable,  when  a  vessel  is  forced  into  the  channel,  to  run  for  Milford 
Haven  or  Lundy  island,  where  pilots  are  always  on  the  look-out  to  take  them  to 
Bfracombe ;  but  by  no  means  to  persist  in  attempting  to  beat  out  of  the  channel, 
for  the  swell  and  indraught  are  so  great  that  it  will  be  almost  impossible  for  a 
vessel  to  get  to  windward ;  with  an  easterly  wind,  a  good  resting-place  will  be 
found  west¥rard  of  Trevose  head,  until  the  tide  turns.  Spring  tides  run  with 
great  velocity  in  the  Bristol  channel,  and  if  bound  upwards  it  is  advisable  always 
to  keep  near  to  the  English  shore,  but  not  to  go  into  any  of  the  bays.  A  less 
sea  will  be  experienced  by  sailing  between  Lundy  island  and  Hartland  point,  than 
by  sailing  northward  of  that  island. 

At  the  outer  part  or  entrance  of  the  channel  ordinary  spring  tides  rise  from 
24  to  28  feet,  and  as  you  advance  further  in,  and  the  channel  becomes  narrower, 
the  rise  becomes  greater — so  much  so,  that  at  King  road  it  rises  6  and  7  &thoms. 
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The  beginning  of  the  flood  tide  on  the  west  coast  of  England  may  be  estimated 
from  the  Land's  End,  where  the  stream  divides  northward  and  eastward,  flowing 
fall  and  change  at  4h.  80m.,  and  setting  9  hours  northward  and  8  eastward. 
Between  the  Land's  End  and  the  Scilly  islands,  the  ebb  runs  only  8^  honrs, 
which  shoold  be  particularly  remembered.  Approaching  towards  the  Bristol 
channel,  spring  tides,  when  strongest  off  St.  Ives,  rtm  8  miles  an  hoar,  and 
neaps  1 ;  bat  it  may  here  be  proper  to  remark,  that  in  strong  gales  of  wind  from 
the  northward,  the  tides  will  be  kept  back  an  hoar  or  more,  and  with  winds 
blowing  hard  from  the  southward  they  will  flow  as  much  longer,  the  former  also 
depressing  the  rise  of  the  water,  the  latter  increasing  its  height  so  much,  that  in 
stormy  weather  it  will  rise  to  10  feet  above  its  customary  level.  These  are 
circumstances  which  require  attention,  and  a  proper  allowance  must  be  made 
accordingly.  Between  Hartland  point  and  Lundy  island,  and  across  the  entrance 
of  Barnstaple  bay,  spring  tides  run  8  knots,  and  neaps  2  knots.  Between  Lundy 
island  and  Minehead  bluff  the  flood  sets  E.  f  S.,  and  the  ebb  W.  f  N. ;  off 
Ilfracombe,  at  a  distance  of  about  4  miles,  the  streams  turn  at  high  and  low 
water  by  the  shore,  and  run  at  the  rate  of  3  knots  upon  springs,  and  2  upon 
neap  tides,  but  close  in  shore  the  western  stream  runs  9  hours  from  half-flood  to 
low-water,  and  the  eastern  8  hours  from  low  water  to  half-flood.  From  Bfra- 
combe  to  Bridgewater,  within  a  distance  of  2^  miles  of  the  land,  the  streams  turn 
an  hour  before  high  and  low  water  by  the  shore. 

In  mid-channel,  or  where  the  flood  and  ebb  streams  set  fairly  up  and  down, 
they  also  turn  at  high  and  low  water  by  the  shore,  with  a  velocity  of  8  knots  at 
the  springs,  and  2  at  the  neaps,  allowing  half  an  hour  for  slack  water. 

From  the  entrance  of  Milford  haven  eastward,  at  6  or  7  miles  off  St.  Goven's 
head,  the  flood  sets  S.E.  by  E.,  and  the  ebb  N.W.  by  W.,  the  latter  continuing 
from  i  flood  to  i  ebb  by  the  shore,  and  the  former  from  }  ebb  to  f  flood  ;  8  knots 
at  springs  and  2  at  neaps.  While  north-westward  and  westward  of  the  Helwick 
lightvessel,  allowance  should  be  made  for  the  influence  of  the  flood  and  ebb  into 
and  out  of  Burry  inlet ;  they  set  east  and  west,  tide  and  tide  by  the  shore.  Also 
to  avoid  the  effects  of  the  streams  over  the  Scarweather  and  Nash  sands,  and  to 
preserve  the  hir  set  of  the  tide,  pass  southward  of  the  lightvessel,  and  give  Nash 
lighthouse  a  berth  of  8  miles  or  more. 

From  Flatholm  to  the  Welsh  grounds  the  flood  sets  towards  the  S.W.  patch 
where  it  splits ;  one  part  sweeping  rapidly  over  the  tail  of  the  patch,  towards  the 
Usk,  the  other  setting  truly  along  the  channel  in  which  the  lightvessel  is  moored, 
E.  ^  S,  About  the  north  elbow  of  the  English  grounds,  before  the  banks  begin 
to  cover,  there  is  a  rush  of  flood  from  the  Swatch,*  which  passes  along  the 
eastern  side  of  the  EngHsh  grounds  towards  Walton,  until  turned  into  the  regular 
course  of  the  stream  round  the  south  elbow  of  the  Welsh  hook.     But  after  the 


Between  the  S.W.  patch  of  th«  Welsh  groands  and  the  Welsh  hook. 
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banks  are  covered,  the  flood  sets  over  the  Welsh  grounds,  and  will  earry  a  ship 
upon  the  S.W.  patch,  and  more  especially  on  the  south  elbow  of  the  hook»  i^ 
when  approaching  it,  sufficient  room  is  not  given  to  counteract  its  effects.  From 
the  south  elbow  of  the  Welsh  hook  the  flood  tide  sets  truly  along. the  channftl- 

The  ebb  tide  sets  truly  down  the  main  channel  until  it  arrives  at  the  sooib 
elbow  of  the  Welsh  hook,  and  then  across  the  channel  towards  the  English 
grounds,  over  which  it  sweeps  with  great  rapidity  until  towards  the  end  of  the 
tide ;  it  then  slackens  considerably  upon  the  grounds,  but  continues  to  mn  past 
along  the  channel,  taking  a  more  north-westerly  direction,  and  near  the  swatch, 
striking  right  through  it.  The  middle  of  the  stream  runs  in  a  direct  line  as  faar 
as  the  lightvessel ;  but  thence  it  seems  to  be  turned  by  the  S.W.  patdi,  and 
strikes  off  towards  Steepholm. 

mubrd  HaTwi  — Milford  Haven  is  considered  the  most  secure  and  eommodions 
harbour  in  Wales.  Its  entrance  is  wide,  but  there  are  several  shoals  in  it  that 
require  great  care  to  avoid ;  inside  the  depth  is  sufficient  for  the  largest  vessels. 

Lights. — St.  Ann's  point,  on  the  west  side  of  the  entrance,  lies  from  cape 
Cornwall  about  N.E.  }  N.,  82  leagues,  and  from  Lundy  island  N.  i  W.,  84  miles. 
This  point  has  two  white  lighthouses  on  it,  Bkomngjixsd  lights.  When  these 
two  lights  are  in  one,  bearing  N.  by  W.  f  W.,  vessels  will  pass  dear  of  the  Crom 
and  Toe  rocks ;  Linney  head  may  be  safely  rounded,  if  the  low  light  is  noi 
brought  westward  of  the  high  light,  which,  in  working  round  that  point,  should 
be  particularly  attended  to.  Besides  the  lighthouses,  there  are  signal  sts&  on 
St.  Ann's  point. 

EockSf  SkodUy  Sc, — Sheep  island,  on  the  eastern  side  of  the  entrance  to  Millbid 
haven,  bears  nearly  S.E.  ^  E.  from  St.  Ann's  point,  distant  If  miles.  Sonthwaid 
and  westward  of  this  island  are  some  shoal  spots  of  from  8^  to  5  fiithoms,  the 
outermost  and  shoalest  of  which,  named  the  She^  rock,  lies  \  a  mile  west  from 
the  island,  but  the  others  are  all  within  the  distance  of  8  cables'  lengths  ;  there  is 
deep  water  of  6  to  10  fathoms  close-to  all  round  them.  Half  a  mile  within 
Sheep  island  is  east  Blockhouse  point,  with  a  small  island,  named  Bat  island, 
lying  off  it ;  this  point,  like  Sheep  island  and  the  coast  between,  is  rocky,  and 
has  shoal  water  extending  from  it  nearly  2  cables'  lengths.  About  f  of  a  mile 
N.E.  from  east  Blockhouse  point  lies  Thorn  island,  on  which  is  a  fort ;  in  the 
small  bay  between,  the  coast  is  lined  with  rocks,  but  the  water  shoals  gradually. 
At  3  cables'  lengths  W.N.W.  ^  N.  from  Thorn  island  is  the  Harbour  roek«  a 
shoal  of  only  6  feet  water,  marked  by  a  red  buoy  off  its  western  extremity.  The 
passage  between  has  in  it  a  depth  of  6  and  6  fathoms,  but  is  contracted  to  leas 
than  one  cable  in  width  by  the  shoal  which  surrounds  the  rook  and  by  that  which 
extends  from  Thorn  island. 

Off  St.  Ann's  point  shoal  water  of  2,  8,  and  5  fathoms  extends  to  the  west 
and  south-westward  to  the  distance  of  ^  a  mile,  over  which  the  tide  forms  a 
strong  race.  South-westward  of  west  Blockhouse  point,  the  next  within  St.  Ann's, 
and  fronting  a  small  bay,  named  Mill  bay,  is  a  spot  of  3  fathoms  with  4^  and  5 
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fathoms  around  it,  bearing  from  the  low  lighthouse  East,  distant  i  a  mile.  North- 
westward of  West  Blockhouse  point  are  Warwick  and  Dale  points ;  these  points 
are  rocky  and  bold,  with  a  depth  of  5  fathoms  at  the  distance  of  li  cables  from 
them  ;  upon  Dale  point  is  a  fort.  Bounding  Dale  point  yon  ^U  open  Dale  roads, 
in  which  the  water  shoals  very  regularly.  Care,  however,  should  be  taken  not 
to  mistake  the  bay  south-westward  of  Dale  point  for  Dale  road,  which  has  some- 
times been  done,  as  that  mistake  might  prove  inconvenient,  if  not  dangerous. 

In  about  the  middle  of  the  entrance  are  several  shoals.  They  extend  in  a 
W.  by  S.  i  S.  and  E.  by  N.  i  N.  direction,  about  1^^  miles,  and  vary  in  depth 
from  2  and  8  to  6}  fathoms.  The  outermost  patch,  named  the  Middle  channel 
rock,  is  marked  by  a  red  and  white  beacon  buoy.  The  shoalest  spots  will  be 
found  abreast  of  East  Btockhouse  point,  where  there  are  as  little  as  12  feet ;  these 
are  named  the  Chapel  rocks,  and  lie  about  W.N.W.,  6^  cables*  lengths  from  the 
point,  and  E.S.E.  ^  S.,  1^  miles  from  St.  Ann's  low  lighthouse.  Thorn  island 
E.N.E.  will  lead  clear  southward  and  eastward  of  all  these  shoals.  The  fairway 
into  the  haven  is  west  and  north  of  them. 

Off  Great  Castle  head,  which  bears  N.E.  by  N.  from  Thorn  island,  there  is  a 
small  rocky  shoal  of  12  feet,  at  the  distance  of  li  cables  from  the  land  ;  over 
this  shoal  the  sea  in  blowing  Weather  always  breaks  at  low  water.  You  may 
anchor  between  Stack  rock  and  the  south  shore  in  from  9  to  18  fathoms  with 
good  holding  ground.  There  are  4^  and  6  fathoms  within  a  short  distance  of 
the  Stack  on  all  sides  except  the  eastern.  At  this  reck  an  extensive  and  shallow 
flat  commences,  which  runs  neai*ly  parallel  to  the  shore  to  above  the  town  of 
Milford  ;  this  flat,  together  with  that  which  lines  the  opposite  shore,  reduces  the 
channel  at  low  water  to  little  morcthan  ^  of  a  mile  in  width. 

About  li  miles  S.S.E.  from  Stack  rock  is  Angle  bay,  forming  an  extensive 
soft  oaze  and  mud  flat,  which  dries  at  low  water  to  its  outward  points.  A  broad 
flat  of  sand  and  mud,  called  Angle  shelf,  slopes  off  from  this  shallow  bay,  nearly 
i  a  mile  beyond  the  line  of  Angle  and  Sawdem  points,  with  only  6  feet  water  on  it. 
At  ^  of  a  mile  from  Angle  point  there  is  a  patch  of  flat  rocks  drying  at  low  water. 

The  town  of  Milford  lies  north-eastward  from  Angle  bay ;  here  there  is  a  pier 
extending  just  beycmd  low  water  mark,  besides  other  landing-places.  North-west 
of  the  town,  close  under  the  Castom  hoase,  there  are  shipping  quays,  with  12 
feet  alongside  at  high  water. 

The  Milford  shelf  extends  from  the  Stack  rock  to  above  Milford,  which,  with 
the  Pwlchrohon  flats,  limit  the  channel  here  to  ^  of  a  mile  in  width  at  low  water. 
The  Pwlchrohon  flats  are  on  the  south  side,  between  Pompton  point  and  West 
Pennar  point,  and  dry  nearly  i  a  mile  off,  which,  with  the  ledges  lining  the 
opposite  shore,  narrow  the  channel  so  much,  that  when  nearing  Weare  point  it  is 
less  than  2  cables  wide. 

Off  Weare  point  is  Weare  spit  with  a  black  bnoy  upon  its  extremity.  The  East 
Pennar  flat  is  a  mud  bank  lying  between  Pennar  mouth  and  the  Carr  rocks  ;  it 
dries  in  some  places,  8  feet  above  low  water,  and  is  shoal  1^  cables'  lengths 
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fnrther  out.  A  vessel  haTing  parted  her  cable  in  the  lower  part  of  the  bsTea 
would  find  this  flat  a  oonyenient  place  to  ran  for.  At  high  water  spring  lades 
there  are  18  feet  over  it. 

From  the  outer  part  of  the  Carr  rocks  a  spit  extends  nearly  half-way  aeroGS  iiie 
channel,  and  is  or  was  marked  by  a  white  baoy  and  beacon.  On  the  north-ireflteni 
end  of  the  Dockyard  bank  is  a  buoy,  and  a  buoy  also  marks  its  sonth-eastem  »id. 

Above  the  Weare  spit  the  north  shore  is  pretty  bold  nntil  you  get  eastwaid  of 
Carr  spit,  when  an  extensive  shelf  stretches  off  from  abreast  of  LJanskadvidl 
church  up  to  Neyland  point,  which  narrows  the  north  channel  so  mach,  thai 
abreast  the  black  buoy  it  is  but  little  more  than  a  cable's  length  wide.  From 
Weare  point  to  Neyland  point,  in  the  channel,  are  6,  7,  and  8  fEkthoms,  and  then 
is  water  sufficient  for  the  largest  ships  to  go  much  higher  up ;  the  anchorage  is 
good  most  part  of  the  way.  Small  vessels,  with  spring  tides  and  in  charge  of  a 
pilot,  can  go  up  to  Haverfordwest,  11  miles  from  the  dockyard,  where  ships  ti 
200  tons  burthera  are  sometimes  found,  and  where  springs  give  12  feet  at  hi^ 
water  at  the  bridge,  which,  at  full  and  change,  takes  place  at  G^h. 

AncJioTayes. — Vessels  often  stop  a  tide  in  Mill  bay,  between  St.  Ann's  sad 
West  Blockhouse  point,  in  5  and  6  fathoms.  West  Angle  bay,  between  Bat  and 
Thorn  islands,  abo  affords  a  convenient  roadstead  for  small  craft  with  S.£.  winds, 
in  8  fathoms  in  sandy  bottom.  In  Dale  road  there  is  excellent  anchorage  for 
vessels  waiting  for  an  easterly  wind,  in  8  or  4  fathoms,  good  holding  ground,  as 
soon  as  Dale  town  appears  in  sight ;  but  in  order  to  insure  complete  shelter  and 
still  water,  with  not  less  than  15  feet,  you  must  borrow  on  Dale  point,  and  just 
shut  in  Sheep  bland  with  it.  In  Sandy  Haven  bay,  northward  of  Stack  ro^, 
vessels  can  lie  snugly  with  a  northerly  wind,  or  wait  there  for  the  tide,  in 
4  fathoms  with  clean  ground  ;  small  craft  can  get  into  the  creek  at  the  head  of 
the  bay  on  spring  tides. 

Angle  bay,  S.S.E.  from  Stack  rock,  affords  shelter  to  wind-bound  coasters,  and 
is  a  safe  resource  to  such  as  arrive  without  anchors,  where  they  can  run  aground 
on  soft  oaze,  by  keeping  in  mid-channel  between  the  two  points,  observing  only 
to  guard  against  the  flat  rocks  before  mentioned. 

The  Quarantine  ground  lies  parallel  with  Angle  shelf,  abreast  of  Angle  hay, 
and  contains  moorings  for  men-of-war  as  well  as  merchantmen.  Milford  or 
man-of-war  road  is  abreast  the  town  of  Milford ;  vessels  anchor  here  in  from 
9  to  11  fothoms  good  holding  ground.  Large  ships  should  moor  across  the 
stream  to  avoid  the  chance  of  tailing  on  either  Milford  or  Pwlchrohon  flats  at  low 
water,  when  swinging  with  a  cross  wind,  as  the  cables  are  necessarily  slack  to 
allow  for  a  21  feet  rise  in  the  tide,  and  likewise  in  order  to  have  two  anchors  on 
the  ground  when  blowing  hard  either  up  or  down,  which  owing  to  the  long  reach 
of  the  haven,  causes  such  a  trying  sea  that  small  vessels  are  frequently  obliged 
to  cut  and  ran  up  to  the  dockyard.  All  vesseb  thwart  the  wind  however  hard  it 
blows  because  of  the  strength  of  the  tide. 

Directions. — To  clear  the  Smalls,  Hats,  and  Barrels  to  the  southward,  you 
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onghtnot  to  approaeh  the  Smalls  on  this  side  trithin  one  mile  when  coming  from 
the  westward,  until  the  lighthouse  is  brought  to  bear  North,  in  order  to  avoid  the 
S.W.  rock.  As  the  soundings  are  extremely  irregular,  varying  at  that  distance 
from  40  to  25  fathoms,  generallj  gravel  and  broken  shells,  no  dependence  can  be 
placed  on  the  lead.  At  night  you  must  not  bring  the  Smalls  light  westward  oi 
N.W.  i  N.,  nor  St  Ann's  light  southward  of  E.S.E.  i  E. ;  these  bearings  will 
give  the  Barrels  a  berth  of  about  1^  miles  :  and  when  the  South  Bishop  bears 
north  of  N.E.  i  E.,  the  shoals  will  have  been  passed.  Observe  well,  that  the 
moment  St.  Ann's  light  is  unmasked  southward  of  Skokham,  a  vessel  is  nearly  in 
the  line  of  direction  of  the  shoals. 

Vessels  bound  to  the  Bristol  channel  or  Milford  from  the  S.W.  part  of  Ireland, 
are  recommended  to  make  Gxassholm,  generally  the  first  land  seen  by  day,  or  the 
Smalls  light  by  night.  Should  there  be  a  long  flood  to  run,  it  is  best, 
particularly  with  the  wind  to  the  southward,  to  pass  well  south  of  the  light,  or  to 
try  and  make  St.  Ann's  light,  upon  the  bearing  of  about  E.  by  S.  i  S.,  passing 
outside  Skokham  ;  but  on  the  ebb,  opposite  precautions  should  be  taken ;  and 
having  passed  northward  of  the  Smalls,  bring  St.  Ann's  light  to  bear  S.E.  i  S., 
which  will  lead  you  thibugh  Broad  sound,  between  the  islands  of  Skomer  and 
Skokham  ;  but  when  between  these  islands,  and  rounding  the  latter,  be  careful 
to  guard  against  the  rocks  off  its  east  point. 

When  entering  Milford  haven  by  day,  it  is  advisable  to  keep  along  the  western 
shore,  not,  however,  standing  in  too  close,  in  order  to  avoid  shoals  west  and 
south-westward  of  St.  Ann's  point,  and  the  18-feet  patch  south-westward  of 
West  Blockhouse  point.  The  fiftirway  into  the  haven  is  between  these  and 
westward  of  the  Middle  channel,  chapel,  and  harbour  rocks,  the  leading  marks 
for  which  are,  the  Stack  rock  fort  open  north  of  Thorn  island,  E.  }  N.,  until 
Trewarren  house,  on  the  northern  shore,  comes  well  open  of  Dale  point, 
N.N.E.  }  E.,  when  you  must  steer  for  Gh*eat  Castle  head  N.E.  by  E.  ^  E.  until 
Hobb's  point  flagstaff  (at  the  dockyard)  comes  in  one  with  Weare  point,  nearly 
E.S.E.,  which  latter  mark  will  carry  you  up  the  haven.  If  intending  only  to 
seek  temporary  anchorage  in  Mill  or  West  Angle  bays,  you  should  continue  on 
the  first  of  these  courses  till  St.  Ann's  high  lighthouse  bears  N.W.,  then  bear  up 
N.N.W.  and  anchor  in  the  former  bay  as  convenient,  or  continue  on  the  said 
first  course  till  the  low  lighthouse  bears  W.  by  N.,  then  haul  up  E.  by  S.  for 
West  Angle  bay.  When  northward  of  Harbour  rock  buoy  you  may  steer  north- 
ward for  Dale  road,  or  eastward  for  Sandy  Haven  bay,  there  being  no  danger  in 
the  way,  except  what  lies  close  to  the  shore. 

If  bound  for  Milford  road  follow  the  leading  mark,  Hobb's  point  flagstaff  in 
line  with  Weare  point,  nearly  E.S.E. ,  pretty  closely,  until  abreast  the  town, 
then  choose  a  berth  as  before  directed,  but  if  going  further  up,  proceed  in  the 
same  direction  till  within  f  of  a  mile  of  Weare  point,  when,  to  clear  Weare  spit, 
you  must  bring  the  tower,  near  the  gas  works,  in  one  with  the  tower  of  St.  John's 
church;  having  passed  the  spit,  marked  at  its  extremity  by  a  buoy,  steer  about 
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E.  by  N.  i  N.,  towards  Llanstadwell  church,  and  pass  ronnd  the  Cair  white bvoj 
and  beacon.  If  bound  to  the  anchorage  off  the  dockyard  the  mark  to  run  is 
between  the  Carr  spit  beacon  and  the  red  buoy  on  the  dockyard  bank,  in  12  feet 
at  low  water  springs,  is  the  dockyard  clock  its  breadth  open  eastward  of  the  jeltj 
flagstaff,  till  the  mooring  buoys  come  in  a  line,  then  haul  in  towards  them  and 
and  anchor  as  most  convenient.     Above  this  a  pilot's  assistance  must  be  had. 

By  Night, — In  entering  Milford  haven  at  night,*  with  a  feir  wind  (any  time 
before  half-ebb),  you  should  pass  St.  Ann's  head,  in  11  or  12  £Eithoms,  keeping 
the  lead  going  and  steering  in  about  E.N.E.  until  the  low  light  (which  is 
exclusively  in  the  haven)  bears  W.  i  S.,  and  then  steering  E.  ^  N.,  about  i  of  a 
mile,  you  will  shoal  your  water  to  8  or  7  fathoms.  Keep  your  lead  going,  and 
a  good  look-out.  for  Thorn  island  on  your  starboard  hand,  i  a  mile  off,  keeping 
the  light  on  the  same  bearing.  When  you  deepen  your  water  to  9  or  10  fiithoms, 
and  Thorn  island  bears  S.  by  W.,  steer  E.S.E.  till  the  lighthouse  disappears 
behind  Thorn  island ;  you  may  then  bring  up  in  11  or  12  fathoms,  well  sheltered, 
between  the  Stack  rock  and  the  N.W.  end  of  the  Quarantine  ground. 

In  thick  weather  a  stranger  should  not  attempt  to  enter  Milford  haven,  but,  if 
at  all  possible,  preserve  a  good  offing  till  it  clears  up.         * 

Both  flood  and  ebb  streams  run  at  the  rate  of  8  knots  on  springs,  and  2  with 
the  neaps,  more  or  less  according  to  the  freshes. 

]bimdy  Island. — Lijindy  island  lies  in  the  entrance  of  the  Bristol  ehannd, 
S.S.E.  i  E.  50  miles  from  the  Smalls  rock ;  N.E.  by  E.  74^  miles  from  cape 
ComwaU ;  S.S.W.  27  miles  from  Caldy  island ;  and  W.  by  S.  f  S.  a5  miles 
from  Mumbles  head.  Bat  island  lies  off  its  S.E.  extremity,  and  is  a  low  green 
hummock  sloping  towards  the  sea  ;  at  low  water  it  is  joined  to  Lundy.  On  the 
southern  part  of  Lundy  there  is  a  substantial  £EUinhouse  and  some  tenements, 
and  the  ruins  of  the  castle  are  conspicuous  on  the  south-eastern  bluff ;  at  a  little 
northward  of  the  latter  is  a  jetty,  the  landing-place. 

The  East  Bank  begins  about  }  of  a  mile  E.  by  N.  from  Bat  island  and 
extends  rather  more  than  that  in  a  N.E.  direction,  being  in  breadth  about  i  of  a 
mile,  and  consisting  of  flue  broken  shells  and  sand,  with  soundings  of  from  6\ 
to  10  fathoms,  and  gradually  sloping  into  deep  water.  At  rather  more  than  one 
mile  eastward  of  the  N.E.  point  of  Lundy  there  is  a  bank  of  sand,  rising 
suddenly  from  25  to  12  &thoms,  with  some  overfJEdls,  and  stretching  east  a 
distance  of  8  miles.  The  race  on  this  bank  is  named  the  White  Horses^  and  it  at 
times  breaks  with  such  violence,  that  all  vessels,  without  some  particular  motive 
for  the  contrary,  will  find  it  more  prudent  to  go  southward  of  the  island,  when, 
though  there  are  races  off  Bat  island  and  Shutters  point,  they  are  much  less 
formidable  than  the  White  Horses. 

Off  the  north  end  of  Lundy  island  there  is  a  high  pyramidal  rock  named  the 


*  A  red  light  is  shown  in  the  high  lighthouse  between  the  bearings  from  it  of  £.  |  S.,  and 
S.E.  \  S.  (45*^).  It  is  shown  over  the  shoals  in  the  entrance,  but  does  not  coyer  mtd-diaiin^l 
rock. 
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Constable,  to  the  east  of  which  lie  the  Seal  rocks*,  and  to  the  westward  the  Hen 
und  Chickens.  These  latter  are  the  only  detached  rocks  abont  the  island  that 
can  cause  anxiety,  although  they  do  not  extend  beyond  8  cables'  lengths  from  the 
north  point.  Being  yery  steep-to  they  ought  to  have  a  wide  berth,  especially  as 
the  flood  tide  has  a  tendency  to  set  over  them.  The  race  off  these  rocks  some- 
times presents  an  alarming  appearance,  though  there  is  a  depth  of  not  less  than 
25  or  28  fathoms  at  i  a  nule  from  the  island. 

The  North-west  Bank,  a  shoal  of  6,  7,  and  8  &thoms,  fine  brown  sand,  lies 
one  mile  W.  by  N.  from  the  north  point  of  the  island.  The  water  over  it  occa- 
sionally appears  disturbed,  but  there  is  no  danger,  excepting  to  vessels  deeply 
laden ;  on  the  contrary,  with  the  ebb,  a  kedge  may  be  dropped  upon  it  out  of  the 
stream.  It  extends  a  mile  E.  by  N.  and  W.  by  S.,  and  is  i  a  mile  broad.  The 
depths  immediately  around  are  from  9  to  12  &thoms,  with  25  fothoms,  coarse 
ground,  between  it  and  the  island,  as  well  as  at  i^  a  mile  outside.  Strong  westerly 
winds  cause  a  cross-breaking  sea  upon  it.  The  western  side  of  Lundy  island  is 
steep  and  bold,  and  has  several  rocks  just  off  it,  but  none  extending  beyond  2 
cables'  lengths  from  the  shore. 

On  the  south  side  of  the  island  there  is  a  detached  danger,  named  the  Lee 
Rock,  which  has  only  a  depth  of  9  feet  over  it  at  low  water ;  the  weeds  upon  it 
are  exposed  during  a  heavy  sea  or  ground  swell ;  from  it,  the  Black  rock,  off 
Shatters  point,  bears  W.N.W.  7  cables  distant,  and  the  south-east  extremity  of 
Bat  islet  N.£.  by  E.  i  of  a  mile.  It  will  be  necessary,  therefore,  in  rounding 
this  side  of  the  island  for  Lundy  road,  to  give  it  a  berth  of  half  a  mile. 

Lights. — ^Near  the  S.W.  point  of  the  island  is  a  round  tower  bearing  two  lights ; 
the  upper  revolves,  illuminating  the  whole  circle  of  the  horizon  once  in  two 
minutes,  and  is  640. feet  above  high  water.  The  lower  is  a  fixed  light,  shown 
only  in  a  westerly  direction  between  the  bearings  from  it  of  N.N.W.  and 
W.S.W.  (90°).  The  first  will,  therefore,  be  visible  in  fur  weather  80  miles  off, 
and  the  latter  about  26  miles ;  when  there  is  a  haze,  the  lights  are  frequently 
obscured,  and  the  island  sighted  before  they  are  seen ;  at  anchor,  in  Lundy  roads, 
they  are  not  visible.  The  lighthouse  is  in  latitude  61''  10'  1"  N.,  and  in  longitude 
4**  40'  16"  W.  Vessels  on  the  western  side  of  the  island  should  always  keep  the 
lower  light  in  sight,  that  they  may  clear  all  the  straggling  rocks,  including  the 
Hen  and  Chickens. 

Anchorages. — ^About  the  middle  of  the  western  side  of  the  island,  in  a  small 
bay,  named  Jenny's  cove,  small  vessels  sometimes  anchor  in  from  9  to  11  fJEithoms 
sheltered  from  N.E.,  East,  and  S.E.  winds  ;  also  on  the  south  side  of  the  island, 
in  a  place  called  the  Battles,  in  a  depth  of  7  fathoms,  with  protection  from 
easterly  and  northerly  winds.  But  the  principal  place  of  resort  is  Lundy  road, 
on  the  east  side  of  the  island,  where  vessels  lying  well  in  are  screened  from  all 
winds  between  S.W.  by  B.,  round  by  the  west,  and  north,  in  depths  varying  from 
6  to  12  £Bithoms,  bottom  of  sand  and  mud.  Northward  of  Tibbet  point,  the 
depth  of  water  and  quality  of  bottom  forbid  anchoring,  but  between  this  point 
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and  Bat  isle,  both  are  sufficient  for  a  fleet,  subject,  of  oonrse,  to  a  diaiige  cf 
wind ;  it  may,  however,  be  observed,  that  there  is  an  nndertow  fiivonraUe  to 
riding  ont  an  easterly  or  on-shore  wind. 

DiBEOTioNS. — Lnndy  island  roadstead  affords,  to  vessels  outward  bound,  and 
fiEdling  in  with  strong  westerly  winds,  a  most  eligible  stopping  place,  for  there  is 
no  other  anchorage  for  a  laden  ship  nearer  than  Penarth  roads  or  King  road  (the 
latter  being  a  distance  of  60  nules  to  leeward,  through  an  intricate  navigatiim; 
the  former  is  generally  resorted  to  by  pilots,  when  unable  to  reach  Lundj,  being 
a  saving  of  nearly  20  miles  in  the  distance  to  King  road,  and  a  more  eonvenienft 
outlet  when  the  wind  shifts) ;  whereas,  the  anchorage  here,  propo^ly  ehosan, 
according  to  the  size  of  the  vessel,  under  the  lee  of  the  island,  she  will  be  able 
to  ride  in  safety,  provision,  and  water ;  and  without  incurring  the  double  li^  of 
the  Bristol  channel  and  further  pilotage,  will  be  able,  the  moment  tiie  wind 
changes,  to  proceed  on  her  voyage.  Homeward-bound  vessels  defflzoos  d 
obtaining  a  pilot  for  Bristol,  or  any  other  port  in  the  vicinily,  may  be  certain  of 
doing  BO  here. 

Small  fore  and  afl-rigged  vessels  may  come-to  in  Lundy  road,  with  the  fimn- 
house  in  the  valley  open  and  bearing  west,  and  Bat  isle  south,  at  ^  of  a  raHe 
from  the  landing-place,  in  7  fathoms,  sand.  From  this  spot  they  may  dear  Bat 
island  on  a  sudden  change  of  wind  to  the  eastward,  so  as  to  gam  the  lee  of  the 
island,  to  the  Battles,  or  to  Jenny's  Gove,  remembering  in  passing  the  sooth  side 
of  the  island,  to  guard  against  the  ^  ce  rock  by  giving  the  cliffs  a  berth  of  i^  a  mile. 

Moderate-sized  vessels  may  brmg  up  in  10  fathoms,  sand  and  mud»  at  half  a 
mile  from  the  landing-place,  with  the  north  end  of  the  island  just  closiikg  ^ththe 
rock  called  the  Gannet  stone,  and  bearing  N.  i  £.,  the  &rmhou8e  then  topping 
overland  W.  by  S.,  and  Bat  island  bearing  S.S.W.  i  a  mile,  thus  leaving  a  scope 
to  clear  either  end  of  Lundy  on  a  shift  of  wind.  Large  ships,  axe,  however, 
recommended  to  bring  up  a  little  farther  out  in  order  to  clear  the  island,  with  the 
wind  setting  on ;  with  the  lighthouse  in  sight,  bearing  west,  and  dropping  the 
anchor  at  the  moment  when  the  top  of  the  lighthouse  dips  out  of  sight.  Tbis 
rule  is  equally  observable  by  day  and  by  night.  Here  you  will  have  a  depUi  of 
10  fistthoms,  sand  and  mud,  at  about  a  mile  off  shore,  and  just  inside,  or  on  the 
edge  of  the  east  bank.  Should  the  top  of  Lundy  be  obscured  by  flying  scad,  the 
taking  up  a  spot  for  anchorage  must  depend  on  the  lead  and  relative  bearings  of 
Bat  island  which  should  be  S.W.  by  W.,  and  the  north  end  of  the  island 
N.byW.  iW. 

Here  there  are  pilots  always  on  the  look-out  upon  the  hill,  and  their  skiffs  are 
at  anchor  on  the  eastern  side.  In  the  winter  season  there  are  also  ski£b  about 
the  island  on  the  look-out  for  vessels  in  distress,  or  that  may  be  forced  up  the 
channel.  In  rough  weather,  with  the  wind  south  or  north,  when  the  skiffs  cannot 
lie  in  the  road  of  Lundy,  they  may  be  found  at  or  near  Bfracombe,  1^  leagues 
eastward  of  Morte  Pointe. 

Tides. — The  stream  of  flood  div      s  8  miles  westward  of,  and  branches  north- 
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"ward  and  sonihward  of  the  island ;  and  tlie  ebb  stream  splits,  at  8  miles  east  of 
it,  bat  ivithin  that  range  the  flood  sets  from  north  to  sonth  along  the  west  side  of 
the  island,  the  ebb  yielding  scarcely  any  stream  there,  nor  till  clearing  the 
extremities  of  the  island  has  it  any  considerable  effect.  On  the  east  side  of  the 
island,  the  ebb,  or  sontherly  stream,  sets  from  half-flood  till  low  water,  producing 
9  hours  southern  set,  and  8  hours  northern,  but  with  a  velocity  of  not  more  than 
one  mile  an  hour.  At,  however,  the  range  of  1  mile  from  the  extremities  of  the 
island,  the  strength  of  tide  is  4  or  5  knots,  decreasing  to  8  knots  on  springs,  and 
2  upon  neaps,  at  an  offing  of  4  miles. 
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ci«n«ral  Bcmarks. — ^Detailed  descriptions  of  the  harbours  and  dangers  of  the 
English  and  French  coasts,  are  more  especially  serviceable  to  coasting  craft,  bat 
to  those  vessels  passing  up  and  down  channel,  or  bound  only  to  one  of  its  ports,, 
the  remarks  embodied  in  this  section  are,  perhaps,  as  much  as  may  be  considered 
necessary :  still,  if  an  approach  be  made  to  any  part  of  the  coast,  reference  can 
be  made  to  the  description  of  that  part  given  in  the  ''  Directions  for  the  English 
CJhannel." 

ivinds. — To  the  observations  already  given  on  pages  95-96,  and  Chap.  XII.,  we 
may  add,  that  although  the  winds  at  the  entrance  of  the  English  channel  are  various, 
and  subject  to  uncertain  directions  at  all  times  of  the  year,  yet  there  is  a  general  and 
somewhat  uniform  course  of  them  to  be  expected,  which  will  most  commonly  be 
found  to  prevail  at  certain  periods  of  the  year ;  thus,  from  January  to  May,  they 
are  observed  to  come  from  the  north  and  north-east,  although  sometimes  in 
Januaiy  they  may  incline  to  the  south  and  south-westward ;  and  from  January  to 
May,  south-westers  will  occasionally  occur ;  yet  it  will  seldom  be  found  to  blow 
long  from  that  quarter,  but  shifts  round  westward,  and  sometimes  north  and 
north-east.  But  from  May  to  December,  westerly  and  south-westerly  winds  may 
be  said  most  commonly  to  prevail. 

When  strong  westerly  gales  continue,  an  easterly  current  is  frequently  forced 
up  the  English  channel ;  but  with  steady  easterly  winds,  the  current  has  often 
been  found  to  set  out  westward ;  more  particularly  when  the  Bay  of  Biscay  is 
open,  a  south-westerly  current  is  liable  to  be  experienced. 

STOBMa. — Of  the  storms  incident  to  the  English  channel,  experience  has  proved 
that  those  from  S.S.E.  to  S.S.W.  are  the  most  dangerous  ;  while  those  from  the 
west,  N.E.,  or  E.N.E.  seldom  turn  out  so  destructive.     See  p.  96  and  181. 

Should  a  storm  arise  suddenly  with  a  N.E.  wind,  vessels  riding  in  the  Downs, 
if  outward  bound,  can  get  under  weigh  immediately,  and  proceed  down  chazmel ; 
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or  if  homeward  bonnd,  and  not  choof  ing  to  ride  oat  the  gale»  they  ean  nm  in 
between  the  Isle  of  Wight  and  the  main,  or  into  Portsmouth  haibonr.  At  the 
same  time  ships  lying  in  Margate  roads  may  either  purchase  their  anchor,  at  siip 
their  cables,  and  mn  into  the  Medway  or  Thames ;  bnt,  if  they  should  be  unable 
to  weather  the  fairway  buoy,  they  can  enter  the  east  Swale,  and  anchor  in  aaietj. 

When  the  wind  blows  hard  from  the  S.E.  to  the  S.S.W.  yessels  in  the  Downs 
will  be  subject  to  the  most  danger  and  inconyenience ;  for  those  winds  always 
drive  in  a  heavy  sea :  there  ships  often  ride  very  near  each  other ;  and  the  greatari 
strength  of  tide  commonly  happens  at  high  water,  when  there  is  the  most  sea. 

Vessels  overtaken  by  a  storm,  if  they  are  westward  of  the  Isle  of  Wight,  may 
run  into  Portland  Befuge  harbour,  where  they  will  ride  in  safety  ;  but  when  a  ship 
cannot  conveniently  run  for  a  safe  place  of  shelter,  it  will  always  be  advisable  to  lie  to. 

GuBBBNTs,  &a, — A  current  of  considerable  strength  frequently  sets  across  the 
entrance  of  the  English  channel,  at  some  distance  from  and  westward  of  Onesaani 
and  Scilly,  in  a  N.W.  an4  W.N.W.  direction,  the  breadth  and  velocity  of  winek 
is  greatly  dependent  upon  the  wind  most  prevalent,  and  proportioned  to  its 
strength  and  dii'ection ;  winds  blowing  from  the  west  and  S.  W.  will  be  found  voy 
much  to  accelerate  its  force  and  render  it  an  object  of  serious  attentioiL.  A 
strong  S.W.  wind  constantly  throws  a  great  accumulation  of  water  into  the 
English  channel,  which  tends  greatly  to  increase  the  force  of  the  flood-tide,  while 
it  as  considerably  retards  the  ebb,  and  augments  the  rise  of  the  water  fully  10 
feet  above  its  ordinary  elevation  ;  therefore,  vessels  having  entered  the  ehannel 
with  a  strong  S.W.  gale  are  liable  to  be  driven  a-head  of  their  reckoning,  and  by 
taking  the  first  of  the  flood,  will  have  10  or  11  hours  tide,  which  at  8  or  10  knots 
will  carry  them  from  off  the  Start  to  about  Beachy  head. 

In  reference  to  the  foregoing  current  it  has  been  observed — *'  It  has  long  been 
known  to  mariners  that  a  current  constantly  sets  round  the  capes  Finisteire  and 
Ortegal,  into  the  bay  of  Biscay ;  and  it  has  been  ascertained  that,  after  a  long 
and  continued  prevalence  of  westerly  and  southerly  winds,  the  water,  pent  ap  in 
the  bay,  and  impelled  along  its  coasts,  sets  outward  in  a  north-west  direction, 
athwart  the  entrance  of  the  English  channel,  although  after  a  long  interval  of 
such  winds  it  is  almost  imperceptible.  This  current  has  been  found,  after  the 
wind  had  set  strongly  for  some  time  from  different  points  between  south  and  west, 
to  have  had  about  60  miles  of  westing  and  12  miles  of  northing  in  its  course, 
per  day,  in  the  most  rapid  part  of  its  stream.  The  westeriy  current  has  appeared 
to  extend  from  about  24  leagues  W.S.W.  of  SciUy  to  more  than  d""  west  of  ei^ 
Clear.  It  is,  therefore,  supposed  to  go  off  to  the  N.W.  in  the  parallel  of  51**, 
between  longitude  14""  and  15°,  and  to  the  S.W.  of  Ireknd,  but  its  exact 
direction  remains  to  be  determined.  The  middle  of  the  current  appears  to  pre- 
serve its  original  course  in  a  greater  d^ee  than  its  borders,  and  to  set  N.W.  by  W. ; 
the  eastern  border  more  north,  and  the  western  more  west,  so  that  the 
northern  current  is  much  stronger  close  to  the  west  of  Scilly  than  forther  out  If 
a  ship  crosses  the  current  obliquely,  steering  a  true  £.  by  S.  course,  or  more 
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southerly,  she  will  oontinae  in  it  longer,  and  be  more  afifected  by  it,  than  if  she 
steered  more  directly  across  it.  It  will  be  the  same  if  she  crosses  it  with  light 
^winds.  Allowance  most  also  be  made  for  the  more  northerly  direction  of  the 
eastern  border. 

Alter  a  continaanoe  of  westerly  gales,  eyen  should  a  good  observation  of  latitude 
be  made,  it  will  be  imprudent  to  run  eastward  during  a  long  night ;  for  a  ship 
might  remain  in  the  current  so  long  as  to  be  drifted  from  a  parallel,  deemed  a 
verjT  safe  one,  to  that  of  the  rocks  of  Sdlly.  Therefore,  keep  at  the  highest,  in 
48**  45' ;  for  in  49''  80',  the  whole  of  the  current  may  be  experienced  in  the  worst 
situation.  But  from  the  current  in  48°  45',  a  southerly  wind  will  send  you  into 
the  channel.  If  it  be  admitted,  as  is  suspected,  that  a  tide  with  some  degree  of 
northing  in  it  sets  a  little  westward  of  Scilly,  this  is  another  reason  for  keeping 
far  enough  southerly.  Ships  bound  westward  from  the  channel,  with  the  wind 
near  S.W.,  should  prefer  the  port  tack,  as  they  would  then  have  the  benefit  of 
tho  current. 

Channel  Islands  IndraughL — Captain  White  observes,  **  The  action  of  the 
indraught  in  the  Great  bight  between  Normandy  and  Bretagne,  on  vessels  bound 
up  and  down  channel,  is  by  no  means  so  universal  as  has  been  generally  imagined. 
Between  5  hours*  flood  and  low  water  (7  hours  out  of  12),  the  whole  body  of  water 
contained  in  the  gulf  between  cape  La  Hague  and  Brehat  islands  sets  out  thence 
north. -westward,  more  northerly  along  the  coast  of  Normandy,  and  more  westerly 
along'  that  of  Bretagne ;  and  the  nearer  you  approach  the  islands,  the  stronger,  of 
course,  you  will  experience  the  indraught  as  well  as  the  outset.  But  there  is 
neither  southing  nor  easting  in  the  course  of  the  tide,  except  between  low  water 
and  5  hours'  flood.  There  is,  therefore,  no  room  for  apprehension,  except  during 
that  period,  when  the  stream  sets  southerly,  south-easterly,  and  easterly,  with 
great  velocity ;  extending  its  influence  between  Guernsey  and  the  Start,  nearly 
half-channel  over,  and  as  &r  westward  as  the  meridian  of  the  He  de  Bas." 

TidM« — Off  the  mouth  of  the  channel  the  stream,  although  considerably 
influooced  hy  the  indraught  and  outset  of  the  channel,  will  be  found  running 
southward  and  westward,  while  the  water  is  rising  at  Dover,  and  northward  and 
eastward,  while  it  is  falling  at  that  port.  Southward  of  the  parallel  of  Scilly, 
the  tides  of  the  channel  and  offing  blend  together  with  varying  force  and  direction, 
and  occasion  the  stream  to  be  constantly  changing,  and  in  some  places  even  to  make 
the  entire  round  of  the  compass  in  one  tide,  without  remaining  long  upon  one  point. 
An  unequal  stream  of  tide  begins  about  14  leagues  west  from  Scilly.  It  first 
runs  N.N.W.,  and  continues  to  alter  until  it  comes  to  the  E.N.E. ;  the  flood-tide 
then  ceases  to  run.  The  flood  runs  here,  on  the  full  and  change  days,  until  40 
minutes  after  7  o'clock,  at  which  time  it  is  nearly  half-ebb  at  the  Scilly  islands. 
The  flowing  of  the  tide  is  rather  uncertain.  About  7  leagues  W.S.W.  of  SdUly 
it  is  known  to  flow  till  25  nunutes  after  4. 

At  Scilly  it  is  high  water  at  4h.  42m.  on  the  days  of  full  and  change.     In 
running  between  these  islands  and  the  lizard  point,  the  set  of  the  tide  is  of  great 
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importance,  especially  with  sontherly  and  soath-westerlj  winds.  Beiweoi  tlie 
times  of  high  and  the  sncceeding  low  water,  by  the  shore,  the  stream  sets  aoiiith- 
easterly,  southerly,  and  south-westerly,  or  away  from  the  Wolf :  bat  from  low  to 
the  following  high  water,  it  runs  north-westerly,  -northerly,  and  north-easterlj,  or 
towards  that  rock.  This  peculiarity  will  be  found  within  a  supposed  radios  of  li 
or  14  miles  from  the  Wolf;  whence,  aayou  approach  Scilly  or  the  Lizard,  the 
tides  partake  of  the  influence  of  the  land. 

In  the  fairway  of  the  Channel^  from  the  Lizard  to  the  Isle  of  Wight,  the  flood 
sets  East  and  E.  by  S.,  and  the  ebb  West  and  W.  by  N. ;  from  the  Isle  of  Wight 
to  Beachy  head,  the  flood  sets  E.S.E.,  and  the  ebb  W.N.W. ;  from  Beachy  head 
to  Dungeness,  the  flood  runs  East  and  the  ebb  West.  Off  Dunnose  in  mid-ehannel, 
the  stream  of  flood  continues,  on  full  and  change  days,  till  10}h. 

At  the  Lizard  it  is  high  water  full  and  change  at  6h. ;  at  about  7  miles  S.W. 
from  the  lights  the  flood  and  ebb  streams  on  these  days  are  nearly  of  equal 
duration,  and  run  E.  by  S.  and  W.  by  N.,  the  stream  turning  at  7h.  48m. 

Off  the  Lizard,  in  mid-channel,  the  stream  of  tide  runs  eastward  on  the  foil 
and  change  days  of  the  moon  until  55  minutes  past  7  o'clock,  or  until  it  is  half- 
ebb  by  the  shore ;  it  then  changes  and  runs  westward,  until  it  is  half-flood  by  the 
shore.  Two  leagues  without  the  Lizard,  the  flood  runs  east,  and  the  ebb  west, 
but  within  that  distance  the  flood  runs  southward  of  the  east,  and  the  ebb  north- 
ward of  the  west. 

About  4  miles  S.W.  of  the  Eddystone,  the  stream,  on  full  and  change,  begins 
to  run  E.  by  S.  at  5h.  48m.,  and  continues  so  till  8h.  2Qm.,  when  it  b^rbs  to 
slacken  and  shift  southward.  At  8^  hours'  ebb  on  the  shore,  that  is,  about  9fL 
on  full  and  change,  it  sets  W.S.W. ;  at  4  hours'  ebb,  W.  by  N. ;  and  then 
W.N.W.  until  low  water.  I>uring  the  first  two  hours  of  flood  on  the  shore  the 
stream  sets  N.W.  by  W.,  and  in  the  next  hour  it  slackens,  running  N.W.  and 
North ;  it  then  runs  E.N.E.  and  E.  by  N.  till  about  high  water,  when  it  again 
sets  E.  by  S.  as  at  first. 

It  is  high  water  at  the  Start  at  6h.  10m.,  on  the  days  of  full  and  change.  At 
the  point  and  in  the  offing  the  stream  makes  westward  8  hours  afler  high  water 
by  the  shore,  and  eastward  8  hours  after  low  water,  the  greatest  Telocity  being 
at  the  time  of  high  and  low  water,  viz.,  8  knots.  When  blowing  firesh  there  is  a 
strong  race,  both  on  the  flood  and  ebb,  from  Start  point  to  }  of  a  mile  off  shore. 

At  the  Bill  of  Portland  it  is  high  water  at  full  and  change  at  6}h.  About  a 
mile  southward  of  the  Bill,  at  half-flood  by  the  shore,  the  tide  sets  from  S.S.E. 
to  S.E.  i  E.,  and  the  opposite  stream  about  W.S.W.  i  W. ;  the  rate  of  both  at 
springs  is  from  5  to  6  knots ;  but  although  the  tide  runs  with  such  violence  near 
the  Race,  about  a  mile  S.W.  of  the  Bill  the  tide  has  been  found  yexy  weak.  It 
is  very  moderate  all  the  way  from  Weymouth  to  St.  Albans  head. 

S.S.E.  nearly  5  miles  from  Dunnose  (Isle  of  Wight),  on  full  and  change,  the 
stream  turns  at  lOh.  40m.  and  4ih.,  and  runs  E.  ^  S.  and  W.  by  N.,  at  the  rate 
of  from  4  to  5  knots.     About  two  miles  S.E.  from  the  same  point  the  flood  sets 
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E.  by  N.,  and  tarns  at  the  same  time  as  in  Portsmouth  harbonr,  and  the  ebb 
W.  by  S.y  but  one  hour  earlier  than  in  that  harbour. 

The  following  remarks  are  extracted  from  the  **  Channel  Pilot"  : — 

'*  As  the  tidal  wave  flows  eastward  or  up  the  channel,  and  the  stream  on  the 
south-east  coast  of  England  turns  at  high  water  at  Hastings,  whilst  at  Dungeness 
and  thence  to  the  North  Foreland,  the  eastern  stream  runs  until  four  hours  after 
high  water  at  that  place,  it  will  readily  be  seen  what  a  long  flood  a  vessel  will 
carry  when  running  up  channel.  It  therefore  becomes  necessary  to  study  the  set 
and  turning  of  the  stream,  in  order  to  keep  a  correct  reckoning  on  account  of  the 
peculiarity  of  the  tides  eastward  of  Fairlight. 

Accidents  of  a  fiebtal  nature  have  occurred  to  ships  running  up  channel  by  being 
lost  on  the  coast  of  France,  in  the  yicinily  of  Boulogne,  which  have  been  attributed 
to  the  rotatory  action  of  the  stream,  but  there  is  more  reason  to  believe  that  they 
have  been  set  eastward  by  the  long  continuance  of  the  eastern  stream,  and  deeming 
themselves  westward  of  Dungeness,  have  been  steering  East,  whilst  they  have 
been  10  nules  beyond  it,  when  probably  the  stream  to  the  S.W.  has  begun  to  ran, 
and  catching  them  on  the  port  bow,  has  set  them  over  on  the  coast  of  France. 
Besides  a  careful  watch  being  kept  on  the  stream,  when  running  in  thick  weather 
from  the  Isle  of  Wight  to  Dover,  a  strict  attention  should  also  be  paid  to  the  lead. 

Between  Beachy  head  and  cape  Grisnez  the  rise,  velocity,  and  duration  of  the 
tides,  on  both  sides  of  the  channel,  are  materially  aflected  by  local  circumstances, 
as  well  as  by  that  rotatory  disposition  which  is  so  remarkable  &rther  westward, 
though  here,  the  near  approach  of  the  opposite  coast  prevents  its  being  so  regular 
and  complete. 

It  is  high  water  by  the  ground  at  Beachy  head  at  lib.  Om.,  at  full  and  change, 
and  also  at  Dieppe.  The  stream  in  the  offing  begins  to  run  eastward  at  low  water, 
and  continues  to  do  so  until  high  water,  a  similar  law  applying  to  the  western  stream. 

Strong  gales  from  the  westward  will  prolong  the  north-eastern  stream  nearly  an 
hour,  and  retard  proportionably  that  to  the  south-westward ;  so  that,  on  some 
occasions,  on  the  ridge  especially,  8  hours  north-eastern  tide,  and  only  4  hours  to 
the  south-westward,  have  been  found. 

Between  the  Yergoyer  and  the  French  shore  the  tide  makes  on  an  average  one 
hour  sooner  than  it  does  in  the  offing,  both  on  the  ebb  and  flood. 

About  one  mile  S.S.E.  of  the  south  Foreland  lighthouse,  the  stream  begins  to 
set  eastward  about  Ih.  8Qm.  before  high  water  (llh.  12m.)  on  the  shore  at  Dover, 
and  runs  from  N.E.  by  E.  to  E.N.E.  about  6i  hours,  or  till  4  hours  after  high 
water ;  it  then  turns  and  sets  W.S.W.  ^  W.  about  7  hours.  At  Dover  the  flowing 
stream  very  seldom  continues  more  than  5  hours,  and  sometimes  scarcely  as 
much :  it  is  nearly  the  same  at  Bamsgate.  Northward  of  the  South  Foreland  the 
streams  change  their  direction  to  N.E.  i  N.  and  S.W.  i  S. 

In  the  Down  the  north-eastern  stream  begins  about  Ih.  20m.  before  high  water 
at  Dover ;  and  continues  to  run  5i  hours  ;  it  then  turns  and  runs  in  a  contrary 
direction  till  2  hours  before  the  ensuing  high  water. 
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In  the  Gall  stream,  one  mile  N.N.W.  from  the  Bant  head,  the  northern  i 
begins  aboat  Ih.  10m.  before  high  water  at  Dover,  and  continnes  for  6  hours ;  h 
then  tarns  and  rans  in  a  contrary  direction  till  H  hoar  before  the  ensaing  high 
water.  Its  direction  is  N.E.  f  N.,  bat  at  the  last  hoar  changes  to  E.N.E.,  and 
eyen  southward  of  east ;  the  last  hoar  of  the  soathem  stream  changes  from 
S.W.  i  S.  to  W.8.W.,  and  even  northward  of  west." 

The  following  are  Captain  Bullock's  remarks  on  the  set  of  the  tides  : — **  As 
there  is  a  peculiarity  in  the  duration  of  the  flood  and  ebb  the  whole  length  of  the 
coast  from  the  North  Foreland  to  Hastings,  so  there  ifei  a  great  peculiarity  in  the 
times  of  the  turning  of  the  stream,  the  knowledge  of  which  is  most  essential  to 
the  nayigation  of  this  part  oi  the  channel.  Thus,  between  the  North  Fofdaod 
and  8  miles  westward  of  Dungeness,  the  stream  commences  setting  eastward  about 
2  hours  before  high  water  at  Dover,  and  runs  north-eastward,  taking  the  £»nn  d 
the  channel,  until  4  hours  after  high  water.  The  western  stream  begins  about 
4^  hours  after  high  water  at  Dover,  and  rans  until  2  hours  before  the  following 
high  water.  This  is  a  general  rule  for  the  strait  of  Dover ;  a  slight  diSersnee, 
however,  takes  place  in  the  turning  of  the  stream  close  in  shore,  whioh  may 
sometimes  be  taken  advantage  of  in  turning  to  windward.  Thus  it  will  be  seen 
that  the  stream  from  the  North  Bea,  which  Ms  the  Thames,  runs  down  chamie] 
until  it  is  met  and  overcome  by  the  fitream  from  the  westward,  which  meeting  takes 
place  off  Fairlight  at  about  2  hours  before  high  water,  when  it  begins  to  torn  and  set 
eastward  ;  the  greatest  velocity  being  about  an  hour  after  high  water,  and  that  of 
the  western  stream  about  half  an  hour  after  low  water,  whidi  is  7  houzs  after  the 
time  of  high  water  by  the  tables. 

Off  Fairlight,  on  account  of  the  meeting  of  the  North  Sea  and  channel  streams, 
the  tides  are  sometimes  veiy  confdsed,  and  have  not  much  strength ;  hiQker 
westward,  off  Hastings,  they  run  more  regularly,  but  with  little  force.  At  6  miles 
off  Bezhill,  the  streams  run  regularly  during  the  whole  tide,  the  flood  setting 
E.  by  N.,  which  is  a  slight  inset  to  Bye  bay,  and  the  ebb  in  the  contrary  direetioiL 

From  Dov^  to  Hastings,  the  duration  of  the  flood  is  always  considerably  less 
than  the  fiedHng  tide,  the  former  flowing  5h.  15m.,  and  the  latter  ebbing  7h.  8m. ; 
but  westward  of  Hastings,  at  Eastbourne,  the  duration  of  the  two  tides  begins  ic 
equalize,  the  tide  flowing  5}  hours,  and  ebbing  6}  hours. 

Inshore,  between  Hythe  and  Dungeness,  there  will  be  found  a  slack  during  the 
strength  of  the  eastern  stream ;  also  from  Hastmgs  to  Beachy  head  the  flood  runs 
easy.  During  the  western  stream  the  tide  is  easy  between  Hythe  and  Sandgate, 
as  far  as  Mill  point ;  and  between  Dungeness  and  Fairlight  there  is  a  slack  which 
might  be  taken  advantage  of.  Between  Pevensey  bay  and  the  Holywell  bank  the 
western  stream  commences  at  half  an  hour  before  high  water ;  and  over  the  bank, 
and  in  Whitbread  hole,  there  is  a  strong  eddy  setting  down  after  half-flood.  Far 
several  miles  off  Beachy  head  the  tides  turn  with  the  high  and  low  water  by  the  shore. 

From  what  has  been  stated  with  reference  to  the  stream  near  Dungeness,  and 
about  8  miles  westward  of  it,  it  will  be  seen  that,  if  a  vessel  carries  the  eastern 
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stream  or  flood  as  £Eir  as  Fairlight,  she  will  have  a  continaaiion  of  easterly  tide 
for  4  hours  longer,  and  if  sailing  8  knots  she  will  cany  it  to  the  north  Foreland. 
If  turning  to  windward,  and  she  can  get  eastward  of  Fairlight  hy  high  water,  she 
may  then  advance  as  &r  as  the  West  road  of  Dangeness  hefore  the  tide  makes  to 
leeward,  but  if  not  to  windward  of  Fairlight  by  an  hour  after  high  water,  she  will 
get  no  farther,  and  may  either  keep  under  weigh,  or  anchor  for  the  tide,  as 
convenient." 

Dangers. — Before  arriving  at  the  strait  of  Dover  the  principal  dangers,  and 
those  which  a  vessel  navigating  in  the  offing  shonld  particularly  take  notice  of,  are, 
the  Scilly  islands,  the  Seven  Stones,  the  Wolf,  the  Stag  rocks,  off  the  Lizard,  the 
Cddystone  and  Hand  deeps,  the  Skerries,  the  Shambles,  the  Shingles,  the  Owers 
and  the  Boyal  Soverign  shoals,  on  the  English  Shore ;  and  the  Chanssee  de  Sein, 
Onessant  and  the  rocks  between  it  and  the  main,  the  rocks  aboat  Abervrac'h,  the 
He  de  Bas,  the  Blanche  rocks,  the  Meloine  bank,  the  Triagoz,  the  Seven  isles,  the 
Dourve  and  Gamouic  banks,  on  the  French  Shore;  with  the  rocks  in  the  neigh- 
bourhood of  the  Casqnets  and  Guernsey. 

XMrMttoas. — When  coming  from  the  N.W.  or  west,  ships  should  always  endea- 
yoar  to  obtain  soundings  as  early  as  possible,  getting  between  the  latitudes  of 
49°  16'  and  49°  26'. 

The  directions  given  for  entering  the  English  channel,  by  steering  eastward,  in 

the   parallel  of  latitude  49°  26'  to  49"  BO'  N.,  seem  only  applicable  to  vessels 

navigated  by  dead  reckoning,  or  when  the  longitude  is  not  ascertained  by  lunar 

observation,  or  by  chronometers,  and  even  under  such  circumstances,  this  seems 

not    to  be  the  best  track  for  approaching  the  English  channel.     First,  because 

ships  are  obliged  to  make  a  more  circuitous  route  from  the  Azores,  to  get  into  the 

parallel  of  40°  26'  N.  well  westward  of  cape  Clear,  than  would  be  requisite  in 

steering  a  direct  course  for  the  Lizard  point,  and  as  S.W.  or  westerly  winds 

prevail  during  a  great  part  of  the  year,  there  can  seldom  be  occasion  to  steer  so 

far  northward.     Secondly  because  ships,  by  keeping  in  the  parallel  of  latitude  of 

49°  26',  or  49°  80'  N.  have,  when  near  the  Scilly  islands,  frequently  encountered 

sudden  shifts  of  wind  from  the  southward,  whereby  they  were  driven  north-west 

of  these  islimds  into  St.  George's  channel.     From  this  cause,  many  ships  have 

been  forced  to  take  shelter  in  Cork,  or  some  of  the  harbours  on  the  coast  of 

Lreland,  where  they  were  detained  long  by  southerly  winds  ;  whereas  the  same 

winds  would  have  been  favourable  for  them  entering  and  running  up  the  English 

channel,  had  they  kept  a  little  further  southward.     And  thirdly  because  when 

S.W.  or  southerly  winds  prevail,  the  flood-tide  sets  8  or  9  hours  northward  into 

St.    George's  channel,  and  the  ebb  only  8  or  4  hours  southward,  by  ships  pursuing 

their  route  m  the  parallel  of  latitude  49°  26',  or  49°  80'  N.,  are  liable  to  be 

drifted  among,  or  northward  of  the  Scilly  islands,  during  thick  foggy  weather, 

when  the  latitude  is  not  ascertained  by  correct  observation. 

JxL  dark  thick  weather  come  no  nearer  to  Ouessant,  or  to  the  Saints,  than 
65  fathoms.     In  these  parts,  different  soundings  mil  be  met  with,  but  mostly 
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interspersed  with  small  shells,  resembling  (and  ealled)  Hake's  Teeth.  Foiir 
leagues  west  of  Onessant  there  are  59  and  60  &thoms,  on  pale  whitish  gromid, 
resembling  hardish  marl,  with  mealy  surface.  Perhaps  the  most  eligible  track 
for  vessels  is,  after  passing  the  Azores,  to  shape  a  direct  coarse  for  the  Lizaid 
point,  inclining  a  little  more  northward,  as  circnmstances  may  require.  From 
January  to  May,  when  N.E.  or  northerly  winds  prevail  outside,  and  in  the  en- 
trance of  the  English  channel,  it  will  be  proper  to  get  into  about  49""  N.  latitade, 
when  the  meridian  of  cape  Clear  is  approached ;  an  easterly  course  for  the  lizaxd 
point  ought  then  to  be  followed,  and  if  the  wind  blows  steady  from  the  northward, 
the  parallel  of  49°  80'  may  be  preserved  in  passing  the  Scilly  islands.  From 
April  or  May  to  November  or  December,  S.W.  and  westerly  winds  eommonly 
prevail;  vessels  may  then  steer  so  as  to  get  into  the  latitude  of  48''  about  Uie 
meridian  of  cape  Clear,  and  from  this  situation  a  direct  course  may  be  steered 
for  the  Lizard.  But  at  all  times  mariners  about  to  enter  the  English  channel 
ought  to  act  according  to  the  prevailing  circumstances,  by  hauling  either  norUi* 
ward  or  southward,  as  the  wind  renders  it  most  advisable. 

By  following  the  above  route,  instead  of  going  more  northerly,  you  will  save 
much  time,  and  often  escape  those  southerly  gusts  of  wind  which  have  frequently 
driven  vessels  north-westward  of  the  Scilly  islands,  and  even  forced  some  to  the 
harbours  in  Ireland,  where  they  have  been  detained  by  the  same  winds  whidi 
would  have  proved  so  favourable  to  a  more  southerly  course ;  they  will  also  have 
nothing  to  fear  from  the  current  that  sets  towards  the  N.W. 

Having  entered  the  channel,  it  is  not  considered  safe  to  keep  over  towards  the 
French  shore,  for  the  whole  length  of  this  coast  is  full  of  sunken  rocks  and  dan- 
gers, so  that  the  mariner  ought  never  to  approach  it  nearer  than  just  to  discover 
the  land  from  the  masthead ;  and  it  is  to  be  observed,  that  along  this  shore,  and 
and  among  the  rocks  and  islands,  the  flood-tide,  at  the  distance  of  10  or  12 
leagues  off  the  land,  sets  S.E.,  while  the  ebb  does  not  set  N.W.,  but  West  along 
shore,  so  that  vessels  driven  on  the  coast  with  north-westerly  gales  will  not  have 
the  tide  to  help  them  off,  and  are  most  liable  to  be  driven  on  shore.  '*  Strangers," 
says  M.  Dechamps,  **  looking  upon  the  charts  will  observe  many  inlets  that  appear 
like  harbours,  sufficiently  capacious  to  admit  ships  in  case  of  distress  or  stormy 
weather  ;  but  this  is  an  error,  for  there  is  no  safe  harbour,  easy  of  access  on  tibe 
whole  coast  of  Brittany  and  Normandy,  excepting  Guernsey  and  Jersey,  where 
vessels  can  take  refuge  in  safety,  before  they  reach  Cherbourg ;  while  the 
opposite  coasts  of  England  afford  safe  and  commodious  ports  and  roadsteads 
throughout."  The  mariner  will  easily  know  when  he  is  southward  by  the 
coarseness  of  the  ground,  and  the  overwhelming  of  the  tide,  which  whirls  round 
in  several  places  with  breakers.  Therefore,  he  should  endeavour  to  keep  upon 
the  English  coast,  at  from  5  to  7  leagues*  distance,  till  he  gets  up  as  high  as 
Portland. 

After  you  are  past  Scilly,  continue  running  eastwaid  for  10  or  11  leagues, 
coming  no  nearer  the  English  shore  than  58  or  54  fathoins,  or  further  southward 
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than  60.  After  yon  have  ran  this  distance  the  Lizard  will  bear  N.E.,  or 
K.E.  by  N.  about  8  leagues,  and  you  will  have  from  58  to  55  or  56  fathoms,  with 
sandy  bottom  with  shells. 

Ships  coming  into  the  channel  ought  always,  if  possible,  to  make  the  land 
about  the  Lizard;  for  should  they  afterwards  have  thick  weather,  they  will  know 
how  to  steer,  or  how  to  advance  up  the  channel.  Some,  by  neglecting  this 
precaution,  have,  contrary  to  their  expectation,  go  to  the  south  side  of  the 
Channel.  This  error  is  greatly  owing  to  the  strong  indraught  between  the  islands 
of  Guernsey  and  Jersey,  and  the  coast  of  Brittany,  or  Finisterre,  which  ought 
always  be  guarded  against,  especially  in  thick  weather.  It  frequently  happens 
that  ships  coming  into  the  channel  have  not  had  an  observation  for  some  days 
back,  which,  together  with  the  operation  scant  and  contrary  winds,  and  the 
setting  of  the  tides,  tend  to  perplex  and  bewilder  the  most  experienced  mariner, 
when  thick  weather  prevents  his  getting  a  sight  of  the  land. 

Ships  from  SotUhward,  in  thick  weather  and  light  winds,  frequently  get  much 
to  the  northward  of  account,  and  ficdl  into  the  Bristol  channel  or  the  N.W.  of 
Scilly,  which  may  be  owing  to  the  tide*s  running  9  hours  northward  and  only  8 
southward. 

When  coming  into  the  channel  in  the  night,  or  in  thick  weather,  you  should 
not  at  any  time  come  nearer  to  ScUly  than  60  fathoms,  nor  to  the  Lizard  than  46 
fJEithoms. 

Course  abreast  of  SciUy. — ^Afler  you  are  abreast  of  Scilly,  and  southward  5  or 
G  leagues,  the  course  to  the  same  distance  off  the  Lizard  is  E.  by  S.  }  S.  15 
leagues ;  then  haul  in  and  make  the  land. 

From  the  Lizard  to  the  Start, — ^The  course  from  the  Lizard  to  the  Start  is 
E.  by  S.  20i  leagues.  In  running  up  go  not  into  less  water  than  40  fathoms ; 
for  85  fathoms  is  in  the  stream  of  the  Eddystone. 

Between  the  Lizard  and  the  Eddystone,  you  may  stand  towards  the  shore  in  40 
fathoms,  and  off  to  46.  As  there  are  85  feithoms  in  the  stream  of  the  Eddystone, 
you  will  by  keeping  without  that  depth,  go  quite  clear  of  that  danger. 

From  the  Eddystone  to  the  Start,  you  may  stand  towards  the  shore  in  to  82 
fathoms,  and  off  to  46.  *  Within  half  a  mile  of  the  Start  point  are  15  fathoms 
water.  Eight  miles  southward  of  the  Start  lies  Start  Knoll,  with  29  fathoms  on 
it,  and  87  fathoms  very  near  it  on  both  sides. 

From  the  Start  to  Portland. — From  the  Start  to  Portland,  the  course  is 
E.  i  S.,  nearly,  distance  16  leagues.  Here  you  may  run  up  between  80  fathoms 
in  shore  to  86  or  88  fistthoms  water  to  the  southward,  most  part  sand  with  shells  ; 
but  if  you  are  inwardly,  in  26  or  25  feithoms  you  will  have  oaze  and  sand. 

By  not  standing  further  southward  than  86  &thoms,  you  will  avoid  the  strong 
indraught  between  the  islands  of  Guernsey,  Jersey,  &c. 

From  the  Start  to  Dunnose,  the  course  is  E.  by  S.  82  leagues,  and  you  will 
have  80  to  82  &thoms,  as  high  as  Portland  ;  after  which  approach  no  nearer  to 
the  shore  than  25  fathoms,  especially  when  you  arc  above  the  high  land  of  St. 
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Albans,  as  with  strong  winds  southerly,  or  in  little  winds,  the  tide  of  flood  sets 
directly  in  for  Ghristchorch,  the  Needles,  and  Freshwater  bay.  When  you  stand 
towards  the  Isle  of  Wight,  in  thick  weather  and  light  winds,  yon  should  keep 
your  lead  going. 

Dunnose  to  Beachy  Head. — In  running  up  from  Dunnose  to  Beachy  head,  keep 
into  18  £a.thoms  water,  and  without  to  no  more  than  80 ;  but  off  the  head  yon 
will  have  17  and  18  ^thorns  5  or  6  miles  from  the  shore.  The  course  up  ia  £. 
by  S.  68  miles. 

Beachy  Head  to  Dungeness, — ^From  Beachy  head  toDungeness  the  bearing  and 
distance  are  east  9^  leagues ;  but  Beachy  head  must  not  be  brought  westward  of 
N.W.  i  W.  until  you  are  8  leagues  eastward  of  it,  in  order  to  clear  the  Royal 
SoTereign  shoals.  When  you  have  run  that  distance,  or  have  brought  the  town 
of  Battle  on  with  that  of  Bexhill,  bearing  about  N.N.E.,  you  may  steer  £.  }  N.; 
about  8  leagues,  for  Dungeness.  There  are  only  8  fathoms  immediately  south- 
ward of  the  Boyal  Sovereign  shoals ;  it  then  deepens  to  12,  14,  and  17  &th(»ns 
off  Dungeness ;  when  in  the  yicinity  of  the  shoals  go  not  into  less  than  16 
fietthoms. 

Dungeness  to  the  South  Foreland. — ^From  Dungeness  to  the  South  Foreland 
the  course  and  distance  are  nearly  E.N.E.  ^  E.  6|  leagues ;  keep  no  further  off 
than  16,  nor  closer  in  than  14  and  12  fathoms. 

In  coming  up  the  channel,  after  you  are  as  high  as  the  Start,  if  the  land  has 
not  been  previously  seen,  endeavour  to  make  the  coast  of  England,  to  avoid  the 
island  of  Aldemey,  the  Casquets,  &c. ;  but  if  you  cannot  safely  do  so,  with  a 
scant  southerly  wind,  when  the  tide,  both  ebb  and  flood,  has  an  inclination  into 
every  bay  upon  the  coast,  then  keep  your  lead  constantly  going,  and  if  you  &11 
into  deep  water,  from  50  to  60  fathoms  or  more,  coarse  ground,  you  are  some- 
where near  the  stream  of  the  Casquets,  and  must  run  northward,  into  40  or  35 
fathoms,  sand  and  shells ;  you  will  then  be  northward  of  them,  and  in  a  fiiir  way. 

Being  too  far  southward,  and  mistaking  the  Casquets  lights  at  first  sight  fox 
those  of  Portland,  has  occasioned  the  loss  of  many  ships  upon  the  a^iaeent 
dangers. 

The  pit  or  gully,  called  Hurd's  Dyke,  is  an  excellent  gaide  to  ships  working  up 
or  down  channel  in  dark,  hazy  weather.  A  ship,  from  the  northward,  increasing 
the  depth  10  fathoms  suddenly,  may  be  assured  of  being  within  10  mOes  of  the 
Casquets,  Aldemey,  or  cape  la  Hague. 

The  Casquets  bear  fr*om  the  Start  S.E.  f  S.,  distant  19  leagues,  and  from  the 
Bill  of  Portland  S.S.W.  i  S.  16  leagues. 

The  depths  of  water  south-westward,  southward,  and  south-eastward  of  the 
Casquets  within  the  supposed  radius  of  9  miles,  do  not  materially  differ  with 
those  in  similar  directions  from  Portland,  so  that  it  is  possible  in  bad  weather, 
under  a  combination  of  disadvantageous  circumstances,  for  the  former  to  be  mis- 
taken by  a  stranger  for  those  of  the  latter,  particularly  if  hazy  weather  intervenes 
so  as  to  prevent  the  revolving  lights  of  the  Casquets  from  being  dintinguished, 
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unless,  indeed,  soondings  were  accidentallj  strnck  on  a  bank  which  lies  S.W.from 
the  Gasquets. 

For  it  mnst  be  recollected  that  there  are  six  different  positions  in  which  the 
three  lighthouses  on  the  Casquets  will  appear  as  two  only,  the  first  of  which  is 
only  removed  about  two  points  from  the  bearings  of  those  on  Portland,  viz : 
N.W.  i  W.,  or  S.E.  }  E. ;  E.  J  N.,  or  W.  }  8.;  N.E.  J  E.,  or  S.W.  i  W. 
Secondly,  that  the  variation  in  the  distance  from  the  Lizard,  to  those  two  posi- 
tions, is  very  trifling  ;  and,  lastly,  that  this  is  the  narrowest  part  of  the  channel 
westward  of  Beachy  head.  Should  :a  stranger,  therefore,  be  placed  in  such  a 
predicament  during  a  winter's  night,  between  the  periods  of  low  water  and  three- 
quarters  flood,  with  a  gale  of  wind  from  between  N.W.  and  S.W.,  the  conse- 
quences may  be  easily  anticipated.  This  is  a  strong  and  unanswerable  argument 
for  a  uniform  and  constant  progressive  attention  to  the  lead  from  the  instant  of 
first  striking  soundings,  by  which  such  a  disastrous  situation  can  alone  be 
successfully  avoided. 

By  altering  the  courses  successively  between  the  meridians  of  the  diflerent 
headlands  as  you  advance  up  the  channel  you  will  better  counteract  the  direct 
eflects  of  the  stream.  In  the  vicinity  of  Chesil  beach  the  shore  is  low,  whence 
the  Peninsula  of  Portland  suddenly  rises  and  forms  a  very  remarkable  promontory, 
assuming  the  form  of  a  wedge,  and  declining  gradually  southward. 

When  yon  stand  towards  the  Isle  of  Wight,  in  thick  weather  and  light  winds, 
you  should  keep  your  lead  going  constantly,  because  you  may,  from  the  depth  of 
22  fathoms,  suddenly  get  into  18,  and  then  80  or  40,  or  more,  within  H  nules 
of  St.  Catherine  point. 

Between  the  shoals  which  lie  off  Beachy  head  and  Dungeness,  you  may  stand 
towards  the  shore  into  12  fathoms,  and  off  to  any  convenient  distance,  according 
to  circumstaaces,  taking  care  not  to  go  further  from  the  land  than  5  leagues,  in 
order  to  avoid  the  Western  Yergoyer,  Boulogne  middle,  &c.  As  the  soundings 
hereabout  are  very  irregular,  we  refer  the  mariner  to  the  chart  itself  for  the 
necessary  information ;  observing  only  that,  by  not  standing  nearer  the  shore  than 
12  &thoms,  you  will  go  clear  of  the  shoals  which  lie  westward  and  eastward  of 
the  Ness  point. 

When  going  between  Dover  and  the  Downs,  observe  that  17  fathoms  will  carry 
you  without  the  South  Sand  head ;  and  IB  fathoms  will  lead  you  within  it ;  and 
that  15  fathoms  is  in  the  stream  of  it. 

On  the  Navigation  of  the  Channel  by  Steamers. — It  is  of  considerable 
importance  that  courses  should  be  pursued  by  steamers  up  and  down  channel,  to 
avoid  as  much  as  possible  the  general  track  of  sailing  vessels,  especially  those  of 
the  foreign  trade  ;  the  conducting  of  which  vessels,  not  being  generally  attended 
to  with  the  necessary  care  in  running  during  the  night,  and  at  all  times,  even 
when  the  greatest  possible  caution  is  taken,  it  requires  an  experienced  eye,  which 
is  only  to  be  found  amongst  those  used  to  navigate  shipping  in  the  dark,  to  make 
out  readily  what  a  ship  is  abont,  how  standing,  &c.,  when  suddenly  coming  upon 
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her.     Confasion  in  these  oaBes  ib  the  nsoal  conseqaenoe ;  therefore,  steamera 
should  keep  a  track  only  nsed  hy  coasters  and  themselves,  if  possible. 

From  a  position  off  the  South  Foreland  both  lights  in  one,  if  passing  pretty 
close  under  them,  and  then  hauling  in  a  little  to  pass  near  Dover,  a  W.S.W. 
course,  21  miles  will  carry  you  to  Dungeness,  just  within  the  track  of  all  large 
vessels  running  up.  Passing  Dungeness  at  a  short  distance,  a  W.  f  S.  course, 
80  miles,  will  carry  you  to  Beachy  head  bearing  North,  distant  6  miles.  This 
will  take  you  outside  the  Royal  Sovereign  shoals,  over  which  there  are  sometimes 
no  more  than  9  feet  water. 

Beachy  head  light  is  badly  placed  for  stream  navigation,  and  coming  firom  the 
east,  it  remains  shut  in  so  long,  that  it  is  impossible  for  a  navigator  wishing  to 
keep  in  shore  to  know  when  it  should  be  opened. 

Beachy  head  may  be  passed  as  near  as  convenient,  but  with  it  bearing  NorUi, 
distant  6  miles,  a  course  W.  by  N.,  59  miles,  will  carry  you  south  of  the  Isle  of 
Wight,  with  St.  Catherine  point  light  bearing  North,  8  miles.  In  this  course 
you  will  pass  the  Owers  with  its  lightvessel  at  a  safe  distance,  but  as  iha  tide, 
both  ebb  and  flood,  has  a  tendency  to  set  towards  these  shoals,  care  should  be 
taken  (if  with  spring  tides  especially,  and  fresh  southerly  breeze,  you  find  the 
vessel  nearer  the  light  than  the  course  steered  should  take  you)  to  ke^  out  a 
little,  so  as  to  give  the  Isle  of  Wight  a  hit  berth.  The  Bembridge  lightvessel 
also,  if  seen,  which  it  will  be  if  too  £u  in,  is  also  a  good  maik  for  St.  Catherine 
point,  which,  on  a  dark  night,  should  not  be  approached  without  great 
caution. 

From  the  before-mentioned  berth  off  St.  Catherine  point  to  a  corresponding 
one  off  the  Star  point,  the  direct  course  will  be  W.  by  N.,  98  miles,  but  if  in  the 
night  time,  as  soon  as  the  Portland  lights  are  seen,  it  will  be  better  to  edge  in  a 
little  towards  them,  and  when  abreast  of  them,  to  make  a  corresponding  allowaaes 
on  the  course  for  the  Start,  and  thus  continue  the  plan  of  keeping  well  within  the 
line  of  large  ships  coming  up  Channel. 

From  the  above  position  off  the  Start,  a  W.N.W.  course,  64  miles,  will  take 
you  to  Falmouth,  passing  outside  the  Eddystone,  from  which  the  entranee  to 
Falmouth  is  distant  29  miles.  St.  Anthony's  light  is  a  good  revolving  light  but 
is  badly  placed,  being  of  no  use  to  vessels  coming  from  the  eastward,  as  it  remains 
shut  in  under  St.  Anthony's  point,  until  you  are  close  to  it.  The  point  on  which 
the  lighthouse  is  placed  may  be  passed  very  closely. 

With  Start  point  Hght  bearing  North  6  miles,  the  course  and  distance  to  a 
corresponding  position  off  the  Lizard  lights,  are  W.  f  N.,  64  miles.  Thence 
southward  of  the  Scilly  islands  W.  by  N.  i  N.,  45  miles ;  or  just  southward  of 
the  Wolf  rock,  N.W.  by  W.  i  W.,  27  miles ;  or  to  the  passage  between  the 
Wolf  rock  and  the  Bunnel  stone,  which  is  about  7  miles  in  width,  N.W.  i  W., 
25  miles.  From  these  two  latter  positions  a  N.  i  W.  course  will  lead  out  between 
the  Longships  and  Seven  stones. 

The  Courses  up  channel,  given  as  safe  courses,  are  as  follow : — 
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With  St.  Agnes  light  North,  8  miles,  to  Lizard  lights  North,  6  miles, 
E.  by  S.  i  S.,  44  miles.     Hence  to  off  the  Start,  E.  i  S.,  64  miles. 

From  Fahnonth  to  off  the  Start,  E.S.E.  i  S.,  or  E.S.E.  in  fine  weather,  54  miles. 

With  the  Start  bearing  true  North  to  Portland,  E.  i  S.,  60  miles. 

Portland  lights  true  North  to  Beachy  head,  E.  by  S.  i  S.,  105  miles. 

With  Beachy  head  light  N.N.W.,  distant  6  miles,  the  coarse  is  E.  i  N.,  about 
80  miles  to  Dungeness. 

Dungeness  to  South  Foreland,  E.  by  N.  \  N.,  21  miles. 


FRANCE. 


Tidal  Signals. — ^In  August,  1856,  the  French  Minister  of  Commerce  and 
Public  Works  issued  a  system  of  Tidal  Signals,  and  as  these  are  now  used  at  the 
French  ports,  we  give  them  here  instead  of  repeating  them  in  the  instructions  for 
each  place.  The  same  may  be  said  of  the  buoys  and  beacons,  as  a  uniform 
system  of  colouring  is  observed  throughout  France. 

In  French  ports  flood  and  ebb  and  the  height  of  the  tide  are  signalled  at 
intervals  by  means  of  black  balls,  and  by  flags ;  these  are  hoisted  on  a  mast 
crossed  by  a  yard. 

A  ball  at  the  intersection  of  the  mast  and  yard  (fig.  1)  indicates  a  depth  of 
8  metres,  or  9f  feet.  Each  ball  bel/nv  this,  and  in  the  line  of  the  mast,  represents 
an  additional  height  of  1  metre,*  or  8J  feet, — but  each  ball  aboce  it,  an  additional 
height  of  2  metres,  or  6^  feet.  A  ball  hoisted  at  the  yard-arm  and  seen  to  the 
left  of  the  mast,  indicates  0-25  metre  or  |  of  a  foot  additional,  but  seen  to  the 
right  of  the  mast,  0*50  metre,  or  IJ  feet  additional. 

In  order  to  show  the  state  of  the  tide  in  respect  to  flood  and  ebb,  a  white  flag 
crossed  with  black  from  comer  to  comer,  and  a  black  pennant  will  be  used.  One 
or  both  of  these  will  be  flying  at  the  masthead  so  long  as  there  are  2  metres  or 
6^  feet  of  water  in  the  channel ;  thus,  the  pennant  above  the  flag  indicates 
flood, — ^the  flag  alone,  high  water, — and  the  pennant  below  the  flag,  ebb. 

The  accompanying  woodcut  represents  the  several  positions  of  the  balls  on  the 
mast  or  yard,  corresponding  to  the  depths  indicated  below. 


Fig.  1. — 3  metres  or  9  ft.  10  in. 
Fig.  3.— 8-50  metres  or  11^  ft. 
Fig.   5. — 4  metres  or  13  ft.  1  in. 
Fig.  7. — 4-50  metres  or  14i  ft. 
Fig.  9.-6  metres  or  16^  ft. 
Fig.  11. — 6-50  metres  or  18  ft. 
Fig.  18.— 6  metres  or  19}  ft. 


Fig.  2.— 3-25  metres  or  lOj  ft. 

Fig.  4.— 3-76  metres  or  12J  ft. 

Fig.  6.— 4-25  metres  or  18  ft.  11  in. 

Fig.  8. — 4-76  metres  or  15  ft.  7  in. 

Fig.  10.— 5-25  metres  or  17  ft.  2  in. 

Fig.  12.— 5-75  metres  or  18ft.  10  in. 

Fig.  14.— 6-25  metres  or  20i  ft. 


A  mt^tre  is  eqnal  to  3-23089920  feet. 
gq2 
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Fig.  15.— 6-50  metres  or  21i  ft. 
Fig.  17.— 7  metres  or  22  ft.  11  in. 
Fig.  19.-7-60  metres  or  24f  ft. 
Fig.  21.— 8  metres  or  26i  ft. 
Fig.  28. — 8-60  metres  or  27  ft,  10  in. 


Fig.  16.— 6-76  metres  or  22  ft.  2  in. 
Fig.   18.— 7-26  metres  or  28i  ft. 
Fig.  20.— 7-76  metres  or  25  ft.  5  in 
Fig.  22.— 8-25  metres  or  27  ft.  1  in. 
Fig.  24.— 8-76  metres  or  2BJ  ft. 


Fig.  26. — Pennant  aboye  flag, — "  Tide  flowing." 

Fig.  26.— Flag  alone,—"  High  water." 

Fig.  27.— Pennant  below  flag,—"  Tide  ebbing." 
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A  red  flag  at  the  masthead  indicates  that  the  state  of  the  tide  is  snoh  that  a 
vessel  cannot  enter. 

It  must  however  he  horn  in  mind  that  this  system  of  signalizing  is  not  required 
in  iu  entirety  in  every  port ;  in  some  it  is  sufficient  to  indicate  the  rise  and  fall 
metre  hy  metre; — ^in  others,  hy  every  2  metres — ^henoe,  in  these,  the  mast  has 
no  yard.  But  whichever  signal  is  hoisted,  it  invariably  has  the  one  meaning  in 
every  port. 

BnoYS  AND  Beaoons. — ^The  following  is  the  system  of  marking  shoals  adopted 
on  the  coast  of  France. 

On  entering  a  channel  from  seaward  all  buoys  and  beacons  painted  red  with  a 
white  band  near  the  summit  must  be  left  to  starboard ;  those  painted  black  must 
be  left  to  port :  buoys  that  can  be  passed  on  either  side  are  coloured  red  with 
black  horizontal  bands.  That  part  of  the  beacon  below  the  level  of  high  water  and 
all  warping  buoys  are  coloured  white.  The  small  rocky  heads  in  frequented 
channels  are  coloured  in  the  same  way  as  the  beacons,  when  they  have  a  surface 
sufficiently  conspicuous. 

Each  beacon  or  buoy  has  upon  it,  either  in  full  length,  or  in  abbreviation,  the 
name  of  the  danger  it  is  meant  to  distinguish  ;  likewise  its  number,  commencing 
from  seaward,  and  thus  showing  its  numerical  order  in  the  same  channel.  The 
even  numbers  are  on  the  red  buoys,  and  the  odd  numbers  on  the  black  buoys  ; 
the  buoys  and  beacons  coloured  red  with  black  fiorizontal  bands  are  named  but 
not  numbered. 

The  letters  and  numbers  are  painted  in  white  on  the  most  prominent  part  of 
the  buoys,  and  from  10  to  12  inches  in  length.  The  masts  pf  the  beacons  which 
do  not  present  sufficient  surface  are  surmounted  for  this  purpose  by  a  small 
board.  All  the  jetty  heads  and  turrets  are  coloured  above  the  half-tide  level,  and 
on  the  former  a  scale  of  metres  is  marked  commencing  from  the  same  level. 

BrMt. — The  approach  to  Brest  harbour  from  northward  is  much  confined  by 
the  rocks  and  shoals  between  Ouessant  and  St.  Matthew's  point,  and  from  south- 
ward by  the  Chanssee  de  Sein ;  within  these  are  also  numerous  isolated  dangers. 
The  Goulet  de  Brest  is  the  only  entrance  to  the  harbour;  it  is  narrow,  being  not 
more  than  a  mile  in  width,  is  defended  on  both  sides  by  strong  forts,  and  has 
water  deep  enough  for  the  largest  vessels.  The  shore  on  the  southern  side  of 
this  channel  being  moderately  bold,  and  clear  of  danger,  and  that  on  the  northern 
side  being  similar,  the  only  hindrance  to  its  free  use  is  some  rocks  in  the  fairway. 

Brest  harbour,  one  of  the  finest  harbours  in  Europe,  is  one  of  the  principal 
stations  of  the  French  Navy.  It  consists  of  a  large  land-locked  bay  upwards  of 
20  miles  in  circumference,  with  two  deep  branches,  one  of  which  receives  the 
river  Landemeau,  and  the  other  the  river  Ghateaulin.  The  water  is  deep  enough 
for  the  largest  vessels,  and  there  is  sufficient  room  for  500  sail  of  large  ships  to 
ride  securely.  Ths  basin  or  roadstead  is  6  or  6  miles  across ;  the  principal 
anchorage  is  about  a  mile  from  the  town. 

The  thriving  town  of  Brest  is  situated  partly  on  the  slope  of  a  hill,  on  the  north 
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side  of  the  hfirliour,  and  about  2  miles  within  the  Goolet.  Here  there  is  a 
magnificent  arsenel,  vast  building  slips,  docks,  magazines,  and  workshops.  The 
town  is  separated  from  the  suburb  of  Becouvrance  by  a  deep  tide  inlet,  alongside 
of  which  is  the  dockyard. 

Lights. — Onessant  bears  from  different  parts  of  the  English  coast  as  follows : — 

louts. 
From  St.  Catherine  point  in  the  Isle  of  Wight... W.S.W.  i  W....191 

„     Bill  of  Portland S.W.byW.iW.  167 

„     Start  point S.W.  f  W 117 

„     Eddystone  lighthouse S.W.  ^S 106 

„     Lizard  lights S.S-W 88 

„     Bishop  light  (Scilly)  S.  i  E 99 

The  lighthouse  on  the  north-eastern  end  of  the  island  shows  a  fixed  li^t 
visible  in  clear  weather  to  the  distance  of  20  miles.  Its  position  is  in  Lat. 
48**  28'  81"  N.,  and  Long.  S**  8'  82"  W.  Another  Hghthouse  on  the  N.W.  end 
of  the  island,  shows  a  revolving  light  which  appears  twice  white  and  once  red  at 
intervals  of  20s. ;  it  is  228  feet  above  the  sea,  and  can  be  seen  from  a  distance 
of  24  miles.* 

The  Bee  duRazhBB  a  lighthouse  on  its  highest  part,  which  shows  a  fixed  light, 
visible  in  clear  weather  from  a  distance  of  20  miles. 

The  lighthouse  on  the  northern  point  of  the  lis  de  Sein  shows  sl  flashing  light 
of  the  first  order.  A  flash  appears  every  4  minutes,  and  is  preceded  and  followed 
by  a  short  eclipse,  which,  however,  is  not  total,  within  the  distance  of  12  miles. 
The  weaker  light,  which  continues  about  three  minutes,  between  the  flashes,  is 
visible  in  clear  weather  at  a  distance  of  16  miles.  This  light  is  6i  miles  from 
the  Bee  du  Baz  light,  in  the  direction  of  N.  86''  50'  W.  (true).  This  bearing 
(likewise  the  general  direction  of  the  whole  chain  of  rocks)  passes  about  4  cable's 
lengths  southward  of  the  north-western  extreme  of  the  chain,  which  is  9  miles 
from  the  Sein  light,  and  14^  miles  from  that  on  the  Bee  du  Baz. 

8t.  Matthew's  point  is  distinguished  by  a  lighthouse  which  exhibits  a  revolving 
light,  visible  at  the  distance  of  18  miles.  The  flashes  succeed  each  other  every 
half  minute,  but  the  eclipses  do  not  fippear  total  within  7  or  8  miles.  The 
importance  of  this  light  will  be  evident  upon  an  inspection  of  the  chart,  as  by  a 
single  bearing  of  it  the  ship's  position  may  be  determined,  and  a  course  thence 
steered  for  Brest  harbour,  or  for  the  west  end  of  the  Chaussee  de  Sein. 

Northward  of  St.  Matthew's  point,  and  on  Kermorvan  point  there  is  another 
lighthouse,  exhibiting  a  fixed  light.  In  clear  weather  this  light  is  visible 
12  miles. 


*  A  fog-tmmpet  (sonnded  by  compressed  air)  bas  been  established  on  the  extreme  wewi 
point  of  the  island.  Daring  fogs  it  will  be  heard  at  intervals  of  aboat  10  seconds.  In  calm 
weather  the  soond  will  be  carried  ordinarily  to  the  distance  of  3  miles ; — ^the  direotioo  and 
strength  of  the  wind  have,  of  course,  a  veiy  considerable  influence  upon  the  distance  at  whi^b 
it  can  be  heard. 
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Besides  the  foregoing  lights,  the  approach  to  the  entrance  of  Brest  harbour  is 
fEicilitated  at  night  by  three  others ;  one  on  point  Toulinguet,  on  the  southern 
dde  of  the  entrance  to  the  Goulet ;  another  on  point  Minou,  on  the  northern 
side  :  and  the  third  on  Portzic  point,  at  the  inner  end  of  the  Goulet.  The  light 
on  point  Toulinguet  is  AjLc^d  red  light,  visible  at  the  distance  of  7  miles.  Minou 
point  light  is  Jixed^  and  visible  at  the  distance  of  15  miles.  Portzic  point  light 
is  /ixed  (varied  by  flashes  every  three  miniUes)  ;  each  flash  is  preceded  and 
foUoved  by  a  short  eclipse,  which  does  not  appear  total  within  8  miles  ; — this 
light  is  visible  to  the  distance  of  18  miles.  Minou  and  Portzic  lights  in  one  lead  to 
the  entrance  of  the  Goulet,  avoiding  the  dangers,  named  the  Coq  and  Basse  Beuzec 
to  the  north,  and  that  of  the  Vendree,  &c.,  to  the  south,  hereafter  described. 

Danoebs  outside  the  Goulet  de  Brest, — Between  St.  Matthew's  point  and  the 
island  of  Ouessant  there  are  a  number  of  small  islands,  rocks,  and  rocky  shoals, 
with  several  channels  among  them,  which  are  useful  to  the  native  coasters,  but  only 
two  can  be  made  use  of  by  strangers,  and  these  require  the  exercise  of  consider- 
able care,  namely,  the  Ghenel  or  passage  du  Four,  and  the  Fromveur  passage. 
The  whole  of  the  group  will  be  better  understood  by  an  inspection  of  the  chart, 
than  by  any  description,  however  plain,  that  we  could  give ;  we,  therefore,  confine 
our  remarks  to  the  channel  on  the  southern  side. 

Many  of  the  rocks  are  extremely  steep,  especially  on  the  western  and  southern 
sides  of  the  group,  where  almost  directly  off  them  are  soundings  of  from  17  to  46 
fathoms. 

The  westernmost  patches  of  the  group  of  rocks  lying  between  Ouessant  and  St. 
Matthew's  point  are  Les  Pierres  Vertes,  or  the  Green  Stones.  These  consist  of 
sunken  rocks  which  become  dry  in  several  places  at  low  tide,  at  that  time  appearing 
about  7  feet  above  the  surface  of  the  water ;  their  western  part  is  6i  miles  S.S.W.  i  S. 
from  Ouessant  north  lighthouse.  About  6  miles  S.S.E.-ward  from  Les  Pierres 
Vertes  are  the  Pierres  Noires,  or  black  rocks,  which  are  always  above  water,  and 
have  17  to  15  fathoms  close  to  them.  From  the  Pierres  Noires,  a  ledge  of  rocks, 
some  above  and  some  under  water,  extends  eastward  almost  to  St.  Matthew's 
point,  and  is  called  the  Chaussee  des  Pierres  Noires.  The  most  prominent  of 
this  ledge  are  the  Ghiminees,  le  Banvel  Basse  Large,  &c.  But  the  whole  of  the 
south  side  of  this  group  of  islets  and  rocks  will  be  better  understood  by  an 
inspection  of  the  chart. 

While  westward  of  the  Black  rocks,  you  should  not  approach  them  nearer  than 
2i  miles.  On  their  southern  side  they  are  so  steep,  that  the  soundings  along 
them,  at  no  great  distance,  vary  &om  85  to  20  fathoms.  At  the  distance  of 
about  5  miles  southward  of  them  there  is  good  anchorage,  with  easterly  winds,  in 
82  fathoms,  fine  sand ;  and  at  6  miles  distance  the  depths  are  firom  84  to  40 
fathoms,  with  sand  ;  and  nearly  the  same  thence  to  the  southward. 

The  most  south-eastern  spot  of  the  group  is  Basse  Royale^  from  which  St. 
Matthew's  lighthouse  bears  E.  by  N.  }  N.,  distant  rather  more  than  8  miles  ;  on 
it  is  a  depth  of  4  fathoms  at  low  water  spring  tides. 


466  BREST. 

The  Ckaussee  de  Sein  is  an  exteusiye  ridge  of  rocks  and  shoals,  oecupymg  a 
space  of  11  or  12  miles  long  in  a  S.E.  by  E.  i  E.,  and  N.W.  by  W.  |  W. 
direction,  and  of  an  average  breadth  of  1^  miles.  The  He  de  Sein  is  upon  the 
eastern  part  of  the  Chaussee.  Many  of  the  rocks  on  the  Chanssee  dry  at  low 
water,  bnt  should  not  be  approached  too  near,  as  little  or  no  warning  is  giren  by 
the  lead,  there  being  from  80  to  45  fftthoms  within  a  mile  of  them  on  a  bottom 
of  rock  and  broken  shells.  The  most  dangerons  part  of  the  Chanssee  is  that  nearest 
the  He  de  Sein,  where  for  a  space  of  abont  4^  miles  the  ridge  is  stndded  with 
rocks  more  or  less  above  water,  and  which  takes  the  name  of  the  Pont  de  Sein  or 
Saint's  bridge.  The  outermost  point  of  the  Chanssee  de  Sein  bears  from  St. 
Matthew's  point  lighthouse  W.S.W.  i  S.,  distant  20  miles,  and  from  Onessant 
fixed  light  S.W.  by  S.  i  S.,  distant  25i  miles. 

The  isolated  dangers  before  alluded  to  as  being  in  the  way  of  vessels  approaching 
Brest  harbour,  or  the  anchorage  at  Bertheaume  Camaret,  &c.,  are  very  nnmerons. 
We  shall  take  them  in  the  following  order,  beginning  with  the  outermost  on  each 
side  of  the  main  channel : — Le  Coq  and  the  Basse  Beuzec  on  the  northern  side  ; 
and  the  Yendree,  Basse  de  T Astrolabe,  Le  Goemant,  La  Parquete  and  Bank,  Le 
Trepied,  the  Louzaouennou  and  Banks,  Le  Corbeau,  Basse  Pontehon,  the 
Leaches,  the  Mendufas,  and  Toulinguet,  on  the  southern  side.  Coming  in  from 
the  south-westward,  and  making  for  one  of  the  channels  among  the  foregoing 
rocks,  you  will  meet  with  the  Basse  de  Tlroise,  du  Lis,  and  Menehom  ;  or  from 
the  southward,  the  Bouc,  the  Chevreau,  the  Chevre,  and  the  rocks  off  Penhir. 

From  St.  Matthew's  lighthouse  the  coast  continues  in  an  E.  by  S.  }  S.  direc- 
tion, about  2i  miles  to  point  Crearc'h-meur,  the  western  side  of  the  bay  of 
Bertheaume,  and  upon  which  there  is  a  fort  and  beacon.  Midway,  at  f  of  a  mile 
from  the  land,  is  the  Coq  rock,  which  uncovers  at  low  water,  and  lies  with  the 
beacon  neai-  Fort  St.  Merzan  bearing  N.N.W.,  and  Bertheaume  castle  in  one  with 
the  extremity  of  point  Crearc'h-meur. 

About  1^  mile  in  an  E.S.E.  direction  from  the  Coq  rock  is  the  Beuzec,  a  bank 
of  6  feet  at  low  water,  marked  by  a  buoy.  All  around  it  is  deep  water  of  8  to 
10  fathoms.  The  marks  by  which  to  know  its  position  are,  the  castle  of  Berth- 
eaume N.N.E.,  distant  a  mile;  and  the  lighthouse,  chapel,  and  semaphore  on 
point  St.  Matthew  in  a  line. 

By  night  the  lights  on  points  Minou  and  Portzic,  in  one,  lead  southward  of  the 
Coq  and  Beuzec,  and  also  northward  of  those  on  the  southern  side  of  the  channel. 

The  outermost  of  the  rocks  on  the  southern  side  of  the  channel  is  La  Vetidree 
rock,  a  small  and  steep  patch  of  6  feet  water,  marked  by  a  buoy,  which  lies  with 
the  two  peaks  of  the  Siege  rock  (in  the  Ouessant  group)  open  a  little  to  the  right 
of  the  Chiminees  rocks,  bearing  N.N.W.  ^  W.,  and  the  tower  of  Crozon  open  9' 
left  of  the  Fourche  rock,  E.S.E.  i  S.  About  i  a  mile  E.S.E.  of  the  shoal 
part  of  this  rocky  bank  is  the  Goemant,  a  small  patch  of  6  fiithoms ;  and  at  }  of 
a  mile  N.E.  by  E.  i  E.  from  the  same  shallow  part  of  the  Yendree  is  the 
Astrolabe,  another  of  similar  depth. 


BREST.  467 

The  Parquetes  are  sitnated  east  of  La  Vendree  abont  2  miles,  and  bear  from 
St.  Matthew's  lighthonse  S.  i  W.  4^  miles  ;  they  dry  at  low  water,  and  appear 
at  that  time  6  and  20  feet  above  the  surface  ;  around  them  there  is  deep  water, 
except  at  the  distance  of  i  a  mile  E.3.E.  of  the  highest,  where  a  depth  of  only 
7  feet  will  be  found. 

Le  Trepied  rock,  distinguished  by  a  buoy,  encroaches  more  into  the  channel 
than  any  of  the  rocks  on  the  southern  side ;  the  highest  head  of  rock  is  9  feet 
aboye  low  water.  Lochrist  steeple  in  one  with  Fort  St.  Merzan,  and  the  southern 
extremity  of  the  Lignes  de  Eelemn  open  a  little  north  of  point  du  Grand  Gouin, 
are  the  cross  marks  for  its  position.  At  the  distance  of  ^  a  mile  S.W.  by  S. 
from  Le  Trepied  is  the  Louzaouennou  rock,  which  is  just  a-wash  at  low  water, 
and  has  near  it  two  patches  of  about  8^  fathoms,  one  about  a  cable's  length  from 
its  northern  side,  and  the  other  a  little  southward  of  its  southern  side. 

Le  Corbeau  is  on  the  western  side  of  the  Passage  du  Gorbeau,  and  is  14  feet 
high,  when  the  tide  is  down.  It  lies  S.S.E.  }  of  a  mile  from  Le  Trepied,  with 
the  church  of  Lochrist  open  just  eastward  of  Fort  Merzan.  On  the  eastern  side, 
the  Passage  du  Corbeau  is  bounded  by  the  Pontchou  bank,  upon  which  the  depths 
aie  frt>m  6  to  18  feet,  the  shoalest  spot  being  ^  of  a  mile  west  from  a  rock  always 
aboye  water.  The  Corbeau  channel  is  narrow,  though  deep,  and  should  not  be 
attempted  by  a  stranger. 

The  Leaches  are  a  group  of  rocks  aboye  and  under  water  just  eastward  of  the 
Pontchou  bank  ;  they  occupy  a  space  of  i  a  mile  from  north  to  south,  and  ^  of  a 
mile  from  east  to  west,  and  bound  the  narrow  channel  of  Petit  Leach  on  the 
northern  side.  The  leading  marks  for  Petit  Leach  channel,  the  mill  of  Roscanyil 
in  one  with  the  rocks  off  Toulinguet  point,  E.  by  N.,*  clears  the  southernmost 
Leach  rock,  upon  which  there  is,  or  was,  a  beacon  ;  and  by  not  approaching  the 
largest  rock  nearer  than  i  of  a  mile  you  will  avoid  the  12-foot  patch  on  their 
eastern  side. 

The  Mendufas  and  TovUnguet  rocks  separate  Toulinguet  and  Petit  Leach 
passages.  The  former  consist  mostly  of  sunken  rocks,  and  lie  W.S.W.  of  the 
Toulinguet  largest  rock  ;  they  extend  N.E.  by  N.  and  S.W.  by  S.  }  of  a  mile. 
There  is  a  narrow  channel  between  these  two  groups,  used  by  the  natives,  and  the 
pilots.  If  intending  to  run  through  the  Passage  du  Petit  Leach,  bring  the  leading 
mark  on,  namely,  Boscanvil  mill  in  one  vrith  the  rocks  off  Toulinguet  point, 
E.  by  N.,  when  you  are  about  2^  or  8  miles  from  the  point,  and  follow  it  pretty 
closely,until  nearly  abreast  of  Toulinguet  rock,  when  you  should  steer  north-eastward 
80  as  to  give  it,  as  well  as  the  point,  a  good  berth.  The  Passage  du  Toulinguet 
is  between  the  rock  and  point  of  that  name.  Approaching  it  from  the  westward 
you  must  be  careful  of  the  southernmost  patch  (2  feet)  of  the  Mendufas,  to  avoid 


*  The  best  mark  for  Petit  Leach  channel  is  the  summit  of  the  road  to  Paris,  behind  the 
town  of  Brest,  seen  exactly  in  the  middle  of  the  Gonlet,  bearing  E.N.E.,  nearly;  as  this  will 
lead  through  in  mid-channel  clear  of  all  danger. 
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which  it  is  advisable  to  keep  within  f  of  a  mile  of  Penhir  point  and  rocks,  winch 
are  above  water  and  steep,  and  then  pass  through  the  narrow  part  of  the  channel 
by  giving  Tonlingnet  point  a  berth  of  ^  of  a  mile. 

The  Basse  de  VIroise  is  the  soath-westemmost  of  the  ontlying  rocks.  It  is  a 
shoal  bank  of  4  fathoms,  lying  2^  miles  S.S.W.  }  W.  of  La  Vandree.  Its 
marks  are,  Lochrist  mill  open  8'  or  4'  to  the  right  of  the  chapel  of  Notre  Dame 
de  Grace  de  St.  Matthew,  about  N.N.E.  f  E. ;  Boscanvil  mill,  on  Eelenm 
peninsula,  in  one  with  the  most  northerly  rock  off  point  Tonlingnet,  E.  by  N., 
nearly. 

Tlie  Basse  du  Lis,  E.  f  S.  2^  miles  from  the  Basse  de  Tlroise,  is  the  next  rock 
in  coming  from  the  sonth-westward,  after  passing  that  shoal ;  npon  it  the  depths 
are  5,  11,  and  21  feet ;  from  the  first  of  which  the  church  of  Lochrist  appears 
in  one  with  the  Pignons  de  Keravel,  and  St.  Sebastien  mill  in  line  with  Tonlingnet 
rocks,  E.  by  N.  f  N.  Its  length  is  about  ^  of  a  mile,  and  the  depths  around  it 
18  and  20  fathoms. 

On  the  Basse  Menekom  which  is  If  miles  eastward  of  the  Basse  du  Lis,  there 
are  three  shallow  spots,  the  S.W.  rock  having  but  13  feet  on  it,  the  middle  rock 
22  feet,  and  the  N.E.  rock  19  feet.  The  first  of  these  lines  with  Lochrist 
church  bearing  north,  and  Tonlingnet  rock  N.E.  by  E.  }  E. ;  and  the  last  with 
the  same  church  N.  i  W.,  and  the  rock  N.  f  E.  They  are  distant  horn  each 
other  nearly  }  of  a  mile  in  an  E.N.E.  and  W.S.W.  direction.  The  middle 
shallow  is  between  them,  but  rather  nearer  the  S.W.  than  the  N.E.  rock. 

Le  Bouc,  le  Chevreau  and  la  CJievre  are  three  rocks  which  dry  respectively  28, 
20,  and  22  feet  at  low  water  of  spring  tides,  and  lie  between  Cape  de  la  Chevre 
and  Pointe  de  Dinant,  le  Bouc,  at  the  distance  of  2f  miles  N.W.  f  N.  from  the 
south-west  extremity  of  the  cape,  le  Chevreau  8f  miles  N.  by  W.  firom  the  same 
point,  and  la  Chevre,  which  is  f  of  a  mile  within  le  Chevreau,  at  1^  mile  W.  \  N. 
from  the  middle  of  Pointe  de  Dinant.  Tonlingnet  rock  seen  clear  either  eastward 
or  westward  of  the  outermost  rock  off  Penhir  will  clear  le  Bouc  and  le  Chevrean. 

The  Penhir  Bocks  or  Tas  de  Pois  are  all  above  water,  and  steep  ;  they  extend 
westward  from  Penhir  point  a  distance  of  more  than  ^  a  mile.  No  attempt 
should  be  made  to  pass  through  the  narrow  channels  among  them,  but  in  rounding 
their  southern  side  be  careful  of  the  Basse  de  Dinant,  which  bears  from  the  otter- 
most  S.E.  }  £.  rather  more  than  ^  a  mile,  and  has  only  8  feet  on  it,  with  from 
7  to  11  fathoms  inside  it. 

These  comprise  the  dangers  in  the  way  of  the  approaches  to  the  Goulet  de  Brest. 
Among  them  are  numerous  passages,  but  the  only  one  reconmiended  to  a  stranger 
is  that  which  is  bounded  on  the  south  by  La  Vendree,  Parquetes,  Trepied,  &c. 

DiBEonoNS. — When  sailing  in  the  vicinity  of  this  dangerous  reef  of  i|i>cks  the 
greatest  circumspection  will  be  necessary,  and  a  near  approach  should  not  be  made 
unless  you  have  on  board  a  good  pilot  from  the  He  de  Sein,  as  it  is  possible  that 
all  the  dangers  may  not  yet  have  been  discovered. 

Between  the  Saints  and  the  group  of  islet    and  rocks  in  the  space  within 


BREST.  469 

Oaessant,  is  the  channel  called  the  Iroisej  in  which  is  a  depth  of  from  60  to  80 
fathoms,  soondings  of  sand,  rock,  and  putrid  shells.  North  and  N.W.  of  the 
western  extremity  of  the  Chaussee  de  Sein  the  flood  runs  north-eastward  li  miles 
an  hour,  and  the  ebh  south-westward  about  1  mile  an  hour,  the  flood  commencing 
5h.  50m.  after  high  water  at  Ouessant. 

When  approaching  these  rocks  from  the  westward,  the  first  light  seen  will  be 
the  flashing  light  on  the  He  de  Sein,  and  a  single  bearing  of  it  will  indicate  to 
the  mariner  whether  he  is  northward  or  southward  of  the  line  of  direction  of  this 
light  and  that  on  the  Bee  du  Raz.  In  clear  weather  the  Bee  du  Baz  light  will 
not  be  seen  till  the  vessel  is  within  4  or  5  miles  of  the  western  extreme  of  the 
chain  of  rocks. 

When  it  is  intended  to  pass  southward  of  the  rocks,  a  course  should  be  steered 
so  as  to  open  the  light  on  the  Bee  du  Raz  to  the  right,  or  southward  of  that  on 
the  He  de  Sein.  But  if  it  be  intended  to  pass  northward,  or  to  enter  the  Iroise, 
no  time  should  be  lost  in  quickly  opening  the  Bee  du  Raz  light  to  the  left,  or 
northward  of  that  on  the  lie  de  Sein. 

The  lie  de  Sein  light  bears  a  great  resemblance  to  the  Penfret  light  (on  one  of 
the  Glenan  islands),  but  this  resemblance  cannot  occasion  any  mistake,  as  the 
light  of  Penfret  is  within  the  horizon  of  the  great  light  of  Penmark,  the  flashes 
of  which  are  at  half-minute  intervals,  and  which,  in  fine  weather,  are. seen  as  far 
as  the  Bee  du  Raz. 

About  8i  miles  S.  by  W.  from  the  western  extremity  of  the  Chaussee  is  a 
small  patch  of  19  fathoms,  called  Fouqust  Bank  from  the  name  of  the  pilot  who 
discovered  it.  It  is  of  a  very  small  extent,  but  has  deep  water  of  25  to  80 
fathoms  close  to,  with  soundings  of  rock  and  small  shells.  The  sea  breaks  oh  it 
occasionally,  but  never  so  violently  as  on  the  Chaussee  de  Sein. 

At  night  the  lights  on  points  Minou  and  Portzic,  kept  in  one  will  lead  to  the 
entrance  of  the  channel,  clear  of  the  Coq  and  Basse  Beuzec  on  the  north,  and  the 
Vendree,  Parquetes,  &c.,  on  the  south  side.  Or,  if  in  the  day-time,  you  will  pass 
southward  of  Coq  by  steering  about  S.E.  by  S.  firom  St.  Matthew*s  point,  taking 
care  to  keep  the  north  end  of  the  isle  of  Biniguet  well  open  of  it,  until  Lochrist 
mill,  situated  upon  the  land  northward,  bears  N.  by  W.  J  W.  when  you  will 
have  passed  the  rock.  The  Beuzec  may  be  passed  on  either  side ;  but  the  best 
way  is  to  run  northward  of  it,  and  along  shore,  at  the  distance  of  two  cables' 
lengths  firom  the  latter,  and  thus  sailing  S.E.  by  E.  i  E.  across  the  entrance  of 
the  bay  of  Bertheaume. 

In  sailing  through  the  Goulet,  be  careful  to  avoid  the  Plateau  des  Fillettes,  the 
Basse  Goudron,  and  Mengam  rocks,  which  lie  right  in  the  fiedrway.  *The  first  is 
the  outermost,  and  has  some  rocks  upon  it  which  uncover,  and  others  with  only 
a  few  feet  over  them ;  they  are  very  steep,  lie  i  of  a  mile  N.  i  W.  fi^m  a  rocky 
islet  off  Pointe  des  Capucins,  and  are  marked  by  a  buoy.  The  Mengam  is  8^ 
cables  E.  by  N.  i  N.  from  the  dry  heads  of  the  Fillettes,  and  has  a  beacon  upon 
its  highest  rock.     The  Basse  Goudron  is  nearly  midway  between  them,  in  the 
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same  line  of  direction ;  it  has  two  shallow  spots  of  2  and  5  feet  only.  The 
Mengam  is  i  a  mile  from  the  shore  at  fort  Comonailles. 

Haying  passed  these  in  entering  the  Bade  de  Brest,  give  Pointe  des  Espagnols 
a  berth  of  ^  of  a  mile  to  avoid  La  Cormorandiere  rock,  a  rock  which  dries  22  feet 
at  low  springs,  and  hears  from  the  extreme  of  the  point  E.  by  N.  ^  N.,  distant 
1^  cable's  length.  When  the  town  of  Brest  appears  open  of  Portzic  point,  yon 
may  steer  for  it,-  and  anchor  in  8  or  9  &thoms,  or  more  southward,  in  15  or  10 
&thoms. 

Bertheaume  Bay  is  8^^  miles  eastward  of  St.  Matthew's  point  and  is  free  from 
danger,  except  a  few  rocks  situated  immediately  off  its  western  point.  The 
anchorage  is  in  8,  10,  and  12  fathoms,  sand  and  mnd.  Ships  in  this  road  are 
sheltered  from  the  N.E.,  N.N.E.,  and  N.W.  winds.  This  is  commonly  called 
the  enter  anchorage. 

Wanua  aad  St.  iTazalM. — The  riyer  Loire  has  its  entrance  between  points 
Ghemottlin  and  St.  Gildas,  which  bear  from  each  other  S.  i  W.  and  N.  \  E.,  6) 
miles ;  bnt  the  nayigable  channel,  which  runs  along  the  northern  shore,  np  to 
St.  NazairSf  and  passes  oyer  a  bar  of  11  or  12  feet  water,  is  in  parts  yery  narrow, 
especially  between  the  towers  named  Aiguillon  and  Commerce,  where  it  scarcely 
exceeds  ^  of  a  mile  in  breadth.  The  soath-eastem  part  of  the  month  of  this  riy^ 
is  occupied  by  extensiye  sand-banks,  oyer  and  among  which  smaller  yessels  can 
pass,  but  no  leading  marks  can  be  giyen,  seryiceable  to  a  stranger ;  in  addition 
to  which  constant  changes  are  going  on  in  the  form  and  size  of  these  banks,  as 
may  be  seen  by  a  comparison  of  the  surveys  of  M.  Beautebcps  Bbaupbe  in  1821 
and  1822,  and  of  M.  Boquet  de  la  Gbye  in  1858. 

Above  St.  Nazaire  the  channel  turns  over  and  runs  along  the  south  side  of  the 
river  to  Paimbceuf,  and  has  not  less  than  9  feet  in  it  at  low  water  all  the  way. 
From  Paimboeuf  to  Nantes  the  channel  is  both  intricate  and  shallow,  in  parts  only 
2  feet  deep  at  low  tide ;  hence  only  small  vessels,  and  those  under  the  guidance 
of  a  pilot,  can  go  up  to  that  city. 

At  St.  Nazaire,  sprmg  tides  rise  15^,  neaps  11,  and  neaps  range  7i  feet. 

Lights. — Besides  the  fixed  light  (flashing  every  5  seconds)  on  Poulains  islet,  at 
the  north-west  end  of  Belle  island,  the  revolving  light  on  point  Goulphar,  the 
south-west  point  of  the  same  island,  the  fixed  light  on  Haedik  island,  and  the 
fixed  light  on  Petite  Foule  hill  at  the  north-west  end  of  lie  d'Yeu,  there  are  the 
revolving  light  on  the  north  end  of  the  Plateau  du  Four,  the  fixed  red  light  on 
Le  Turc  rock,  and  the  flashing  light  on  Pilier  island,  off  the  northern  end  of 
Noirmoutier,  which  may  be  sighted  when  approaching  the  river  Loire. 

Within  ^he  river,*  the  Tour  d' Aiguillon  is  the  tower  first  met  with  when 
entering  the  river;  it  stands  in  Lat.  47°  14'  85"  N.,  and  Long.  2°  16'  W.,  and 


*  On  Point  de  I'Eve,  a  little  sonth-westward  of  the  Tonr  d'Aiguillon,  there  is  a  small  red 
fixed  light,  visible  6  xmles.  It  is  also  proposed  to  place  lights  upon  Mindin  tower,  St  Nicholas 
island  and  Pierre  k  TCEil. 
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exhibits  9l  fixed  light,  yidble  in  clear  weather  15  miles  off.  From  this  lighthonse 
to  the  Tour  da  Commerce  the  bearing  is  abont  N.E.  f  E.,  and  the  distance 
2144  yards.  The  light  from  this  latter  building  flashes  at  intervals  of  2  minutes ; 
it  can  be  distinctly  seen  li5  miles  off,  and  the  eclipses  are  not  total  within  the 
distance  of  6  miles. 

A  red  light  revolving  every  80  seconds  has  been  established  on  the  point  of 
Yiile-es-Martin,  near  the  Tour  dn  Commerce,  and  small  fixed  lights  are  also 
shown  at  St.  Nazaire  and  Paimboenf. 

Danoebs. — ^The  approach  to  the  river  Loire  is  by  two  channels,  named  the 
Grand  or  South,  and  North  channels, 

Ths  Grand  or  South  Channel  is  bounded  on  the  south-east  side  by  Pilier 
island,  La  Couronnee — ^the  western  extreme  of  Eerouars  bank,  and  point  St. 
Gildas  ;  and  on  the  north-western  side  by  La  Banche  and  La  Lambarde.  Pilier 
island  should  not  be  approached  nearer  than  2  miles  in  any  direction,  and  no 
passage  should  be  attempted  between  the  island  and  the  shore,  as  sunken  rocks 
are  thickly  besprinkled  about  in  all  directions.  The  northern  part  of  Noirmoutier 
island  is  also  surrounded  by  ledges  of  rocks,  and  other  dangers,  which  extend 
out  above  2^  miles. 

Point  St.  Gildas  is  foul  some  distance  out  northward.  About  2^  miles  west 
of  the  point,  is  a  rock  called  La  Couronnee,  which  appears  at  low  water,  7  feet 
above  the  sur&ce.  It  lies  with  La  Pierre  Percee  in  one  with  the  western 
extremity  of  the  sand  hills  of  Escoublac,  and  has  some  shallow  patches  of  a  ^  to 
2  fathoms  water,  at  less  than  a  mile  northward  and  north-westward  of  it.  Within 
this  rock,  towards  the  land,  are  6  to  7  fathoms,  and  outside  it  6  to  10  &thoms. 
The  towers  of  AiguiUon  and  Commerce  in  one  will  carry  you  about  2i  miles 
westward  of  it. 

The  extensive  bank  of  La  Banche  is  extremely  dangerous,  there  being  many 
parts  of  it  which  dry  at  low  water.  The  northern  extremity  of  the  bank,  a  patch 
of  1^  fathoms,  lies  with  Escoublac  church  open  l"*  15'  to  the  left  of  point  Pain 
Chateau,  and  the  tower  on  the  Turc  rock  bearing  S.  by  E.  |  E.  Hence  the  bank 
extends  in  a  S.S.E.  direction  about  Bi  miles,  being  nearly  a  mile  in  breadth,  to  a 
spot  of  7  feet  called  the  south-east  rock,  which  lies  with  La  Pierre  Percee  in  one 
with  Poulhaut  mill  bearing  E.  by  N.  i  N.,  and  the  Turc  light  N.W.  f  W.  distant 
rather  more  than  one  mile.  The  northernmost  of  the  rocks  which  dry,  called  the 
Three  Stones,  appear  from  6  to  9  feet  above  the  sur&ce  when  the  tide  is  down. 
Thence  to  the  ledge  called  the  Turc  the  distance  is  about  1^  miles,  it  being  all 
foul  ground  between.  The  Turc  shows  itself  at  low  water ;  it  has  a  lighthonse 
upon  it.  All  round  this  bank  are  soundings  of  from  5  to  12  f&thoms,  but  south- 
west-ward of  the  tower,  at  the  distance  of  1^  miles,  are  two  small  spots  of  5^ 
&thoms,  named  Basses  du  Turc. 

La  Lambarde,  a  shoal  of  1  j^  to  6  fathoms,  is  nearly  2  miles  long  by  1  broad, 
and  has  from  6  to  10  fathoms  close  to  all  round,  being  steeper  on  the  southern 
than  on  the  northern  side.     One  part  of  it  is  very  dangerous,  as  it  uncovers  at  low 
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water,  being  then  nearly  a-wash  ;  the  marks  for  it  are,  St.  Nazaire  steeple  op^i 
2**  80'  to  the  right  of  the  Tour  d'Aiguillon,  and  the  tower  on  the  Tore  rock 
W.N.W.  i  N.  8}  miles.     . 

The  Chmal  du  Nord  passes  between  the  Banc  de  TAstrolabe,  La  Banche,  and 
La  Lambarde,  on  the  sonthem,  and  the  Plateau  dn  Four  and  the  rocks  and  shoala 
extending  from  the  main,  on  the  northern  side. 

The  Basse  de  TAstrolabe  is  a  small  shoal  of  4}  to  6  fieithoms,  lying  about  2^ 
miles  westward  of  La  Banche,  with  the  tower  on  the  Turc  rock  bearing  E.  by 
S.  i  S.,  nearly  4  miles.  It  is  surrounded  on  all  sides  by  7i  to  12  &thoms.  The 
mark  to  clear  it  on  the  west  side  is  Escoublac  church  open  1°  15'  to  the  left  of 
point  Pain  Chateau.     La  Banche  and  La  Lambarde  haye  just  been  described. 

A  small  Eihoal  of  4}  &thoms,  called  the  Basse  Michaud,  lies  with  Da  Four 
lighthouse  bearing  N.  i  W.  distant  5^  miles,  and  the  extremity  of  point  Croisie 
N.E.  i  N.  4^  miles.  It  is  about  8  miles  from  the  north  end  of  La  Banche  shoal, 
the  mark  to  sail  between  them  being  the  Tour  des  Bats  in  one  with  the  great 
church  at  Guerande.     All  roand  the  shoal  is  a  depth  of  9 ^  to  12  fathoms. 

The  extensive  bank  called  Plateau  du  Ford  lies  about  8^  miles  W.N.W.  from 
point  Groisic.  It  is  about  8  miles  long  and  from  1  to  1^  broad,  and  has  on  it 
from  ^  to  8  fathoms,  excepting  on  its  northern  part,  where  for  a  considerable  extent 
it  dries  at  low  water.  At  the  southern  end  of  the  bank  is  a  patch  of  5  feet  called 
Goue-vas,  which  lies  with  the  Semaphore  de  la  Bomaine  open  48'  to  the  right  of 
Guerande  church. 

There  are  other  spots  on  the  bank  equally  dangerous,  so  that  a  good  offing  must 
always  be  giyen  to  it  when  approaching  the  riyer  Loire. 

From  point  Croisie  the  land  bends  south-eastward  5^  miles  to  point  Pain 
Chateau,  the  coast  between  being  moderately  clear  of  dangers,  excepting  those 
close  in-shore.  But  half-way,  off  the  Tour  des  Bats,  there  is  a  rocky  pat«h  called 
the  Basse  Lovre,  upon  which  there  is  not  more  than  a  i  to  8  ^thorns.  This 
extends  f  of  a  mile  from  the  land,  so  that  it  is  prudent  when  coasting  along,  not 
to  approach  the  shore  nearer  than  1^  miles,  so  that  you  may  be  certain  to  avoid 
it.  Just  round  point  Pain  Chateau  the  coast  takes  a  sweep  and  forms  an  extensive 
shallow  bay,  at  the  back  of  which  are  some  sand-hills  and  the  church  and  mill  of 
Escoublac. 

In  a  line  nearly  S.E.  by  S.  from  point  Pain  Chateau,  is  a  series  of  rocks  and 
shoals,  of  which  some  are  above  the  water  at  all  hours  of  tide.  At  less  than  ^  a 
mile  south-westward  of  them  is  a  depth  of  5  and  6  fathoms. 

The  first  of  this  series  is  the  Leven,  which  is  almost  covered  at  half-tide,  and 
upon  which  are  three  hillocks  about  24  feet  in  height.  Near  this  are  several  other 
ledges  which  are  covered  at  high  tide,  and  are  separated  from  point  Pain  Chateau 
only  by  a  narrow  channel  of  8  fathoms  water. 

About  a  mile  from  the  Leven  rock  are  several  ridges  which  dry  at  low  water, 
at  that  time  appearing  from  5  to  6  feet  above  the  surface.  These  are  called  the 
Troves. 
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La  Pierre  Percie  is  a  small  islet  elevated  abont  80  feet  aboTe  the  surface  at 
low  water.  Within  it,  about  i  a  mile  northward,  is  a  rock  called  the  Bagaenaad, 
which  is  nearly  covered  at  half-tide,  and  has  a  bank  of  sand  upon  it  always  visible. 

At  about  i  of  a  mile  south-eastward  from  the  Pierre  Percee  is  the  Longue 
FoUe  rock,  a  sunken  reef,  upon  which  there  are  only  from  5  to  9  feet  at  low  water 
spring  tides.  And,  at  about  ^  a  mile  frurther  in  the  same  direction,  is  another 
rock  called  the  Grand  Gharpentier,  which  is  even  with  the  sea  at  high  water  of 
neap  tides .  Eastward  of  these  towards  the  shore,  are  several  other  banks  and 
rocks,  all  of  which  are  more  or  lees  dangerous. 

On  the  eastern  side  of  the  bar  is  a  rock  called  Le  Vert,  which  appears  7i  feet 
above  the  surface  when  the  tide  is  down.  Its  position  is,  we  believe,  denoted  by 
a  buoy. 

A  little  southward  of  the  Vert  rock,  is  another  reef  called  Les  Jardinets,  which 
also  dries.  Within  the  river,  on  the  east  side  of  the  channel,  and  nearly  opposite 
the  Tour  du  Commerce,  is  another  rock  called  the  Morees ,  which  has  a  beacon 
upon  it.  This  uncovers  with  every  tide,  and  when  using  the  channel  you  must 
be  careful  to  avoid  getting  on  it. 

DntEOTioNS. — The  course  followed  by  vessels  bound  for  the  Loire,  has  some- 
times been  northward  of  the  Plateau  du  Four,  and  then  south-eastward  towards 
Oroisic  point ;  but  the  river  may  be  gained  with  more  facility  by  entering  between 
the  Plateau  du  Four  and  La  Banche,  or  by  going  eastward  of  the  latter. 

The  south-eastern  part  of  the  Plateau  du  Four  will  be  avoided  by  keeping  the 
steeple  of  Guerande  eastward  of  the  church  of  Groisic ;  and  the  north-west  end 
of  La  Banche  by  keeping  the  steeple  of  Guerande  a  sail's  breadth  north-westward 
of  the  Tour  des  Bats.  Either  of  these  marks  may  be  kept  on  until  the  light- 
house on  the  Plateau  du  Four  bears  N.W.  ^  N. ;  and  this  line  of  bearing,  or  a 
course  S.E.  ^  S.  will  lead  directly  to  the  bar  of  the  Loire  ;  when  you  may  run 
into  the  river  by  bringing  the  Tour  du  Commerce  open  a  little  eastward  of  the 
Tour  d'Aiguillon.* 

The  course  to  abreast  the  Pierre  Percee,  or  Pierced  rock,  may,  therefore,  be 
made  S.E.  Steer  so  as  to  leave  this  rock  at  the  distance  of  ^  a  mile  on  the  port 
side,  and  then  continue  a  S.E.  course  (allowing  for  the  tide,  which  runs  strongly) 
until  you  bring  the  Tour  du  Commerce  in  one  with  the  Tour  d'Aiguillon. 

It  is  advisable  for  a  stranger  at  all  times  to  avail  himself  of  the  assistance  of 
a  pilot,  in  £Etct,  an  attempt  to  enter  the  river  ought  not  to  be  made  without  such 
assistance.  Having  entered  the  river  with  the  Tour  du  Commerce  and  the  Tour 
d'Aiguillon  as  before  mentioned,  so  soon  as  the  red  revolving  light  on  Ville-es- 
Martin  point  comes  in  one  with  the  light  at  St.  Nazaire,  the  latter  mark  must  be 
followed  until  Eve  and  Aiguillon  lights  come  in  one.  The  last  mark  will  then 
lead  through  the  channel  of  the  river  to  abreast  Yille-es-Martin  point,  in  the  best 

*  This  is  necessary  to  avoid  the  Chaipentieni  bank,  because  the  lights  in  one  lead  over  its 
cast  point. 
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water,  and  must  be  very  strietly  followed,  beeaase  if  Eve  light  be  seen  open 
northward  of  the  Toor  d'Aigaillon  the  vessel  is  too  near  the  rocks  jatting  out 
from  the  point  of  Yille-es-Martin, — ^if  southward  of  it,  too  near  the  Morees  rocks. 

From  St.  Nazaire  you  may  continue  to  Mendin  road,  E.S.E.  of  St.  Nazaire, 
and  anchor  in  from  6  to  8^  fathoms,  or  proceed  to  Nantes. 

On  sailing  oat  of  the  river,  take  care  to  keep  midway  between  point  Ville-es- 
Martin  and  the  tower  on  the  Morees  rocks.  Point  I'Eve  may  be  approached 
pretty  closely.  When  the  Tonr  dn  Commerce  appears  in  one  with  the  Tonr 
d'Aigaillon,  it  leads  between  the  Lambarde  and  La  Cooronnee,  throagh  the  Grand 
or  Sonth  channel.  In  following  this  coarse,  after  having  cleared  the  Lambarde 
on  the  one  side,  and  the  Cooronnee  on  the  other,  yon  will  deepen  year  water  to  9, 
10,  and  12  fathoms,  bat  shoald  beware  of  approaching  too  closely  to  Pilier  isb&nd. 

In  a  large  vessel,  as  soon  as  Pilier  island  bears  S.  by  E.,  appearing  then  nearly 
in  one  with  Pointe  de  Devin,  alter  the  coarse  to  W.S.W.  to  keep  in  the  Grand 
channel. 

The  reverse  of  the  latter  portion  of  these  directions,  will  lead  intpartis  throagh 
the  Grand  channel. 

Baao  d«  Bo«h«boiiA«- — This  important  shoal  lies  aboat  12  leagues  from  the 
French  coast,  nearly  42  miles  N.W.  f  W.  from  Chassiron  lighthouse,  on  the 
north-west  extremity  of  Oleron  island,  and  S.W.  by  S.  80  miles  from  De  dTea, 
its  soath-eastem  rock  being  in  Lat.  46**  10'  88"  N.,  and  Long.  2°  22'  6'  W. ;  it 
may,  therefore,  be  considered  as  the  greatest  danger  in  the  way  of  vessels 
approaching  the  ports  of  Bordeaux  and  St.  Nazaire.  It  extends  S.E.  and  N.W. 
about  6  miles,  and  in  fine  weather  its  position  can  only  be  distinguished  by  a 
slight  rippling  on  the  north-east  side  daring  the  ebb.  Three  of  the  rocky  heads 
break  in  bad  weather,  and  are  named  Congree,  Pierre-Levee,  and  the  Semees ; 
these  have  deep  and  safe  passages  between  them.  The  least  depth  found  upon 
the  first  was  15  feet,  while  upon  the  others  there  were  26  feet  of  water.  The  sea 
breaks  on  all  the  shallow  spots  in  blowing  weather.  Except  in  the  very  rare 
case  of  a  dead  calm,  not  even  a  boat  would  be  able  to  pass  over  La  Congree,  as 
the  hollow  of  the  wave  diminishes  the  depth  very  considerably. 

A  carefal  attention  is,  consequently,  very  necessary  when  navigating  in  the 
vicinity  of  this  rocky  bank,  there  being  deep  water  close  to  it  all  round.  A  little 
eastward  of  it  are  25  ta  80  fathoms,  and  northward  and  westward  the  soundings 
deepen  qoickly  to  50  and  60  fathoms.  The  bottom  off  the  bank,  on  the  east 
side,  is  of  sand,  sometimes  mixed  with  mud  and  seaweed  :  and  on  the  west  side 
it  consists  of  sand,  gravel,  and  frirther  out,  of  mud.  The  rocky  bottom  to  the 
northward  is  called  by  the  fishermen  of  the  neighbouiiiood  the  Banche  Verte  ;  it 
is  not  dangerous,  neither  is  there  anything  to  cause  anxiety.  Westward  of  this 
rocky  bottom,  the  ground  consists  of  soft  mad.  The  rocks  which  form  the 
plateau  are  of  the  same  nature  as  those  of  the  He  dTeu  ;  the  depth  upon  it  is 
variable,  and  each  hollow  is  filled  with  a  slight  layer  of  grey  sand,  the  tops  oi  the 
rocks  being  covered  with  seaweed. 
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is  lugh  water  here  on  the  days  of  full  and  change  at  about  5ih.,  the  tide 

ag  10  to  14  feet.    At  low  water  the  current  mns  N.N.W.  at  the  rate  of  0-84 

as  per  honr ;  it  then  gradually  diminishes  its  velocity  so  that  at  2^^  hours  flood 

s  nearly  at  a  stand.     Turning  afterwards  to  the  S.W.,  by  the  south,  and 

creasing  in  strength,  it  has  a  rate  of  1  knot  at  8  hours  flood,  or  2  hours  ebb ; 

3  direction  then  becomes  W.S.W.,  after  which  its  velocity  again  decreases  as  it 

sera  to  the  northward.    Thus  in  the  course  of  a  tide  the  current  makes  the  tour 

S  >f  the  compass. 

'"'^96%^    As  the  foregoing  particulars  were  obtained  outside  the  limits  of  the  bank  either 

v^iJ>*>jjj  light  breezes  from  the  land  or  in  calms,  they  may  be  considered  as  representing 

the  normal  condition  of  the  waters  for  a  considerable  distance  around,  and  may  assist 

in  modifying  the  route  of  vessels  bound  to  one  or  other  of  the  neighbouring  ports. 

Over  the  heads  of  rock,  especially  La  Congree,  the]  currents  are  considerably 

stronger. .  There  they  turn  more  rapidly  to  the  W.S.W.,  and  continue  in  that 

^     direction  longer ;  the  greatest  rate  observed  was  2}  knots  per  hour.     Whe;i  the 

ebb  turns  to  the  northward  it  makes  a  rippling  along  the  whole  length  of  the  bank ; 

^      this  rippling,  which  shows  the  sinuosities  of  the  plateau,  is  very  useful  in  calm 

weather  in  assisting  to  avoid  the  rocky  heads  ;  it  is  strongest  on  the  northern  side, 

in  soundings  of  from  16  to  20  fathoms,  while  upon  the  shallow  spots  the  sea 

yi        appears  like  a.  boiling  cauldron  of  waters. 

Lightv€S9eL — ^A  vessel  bearing  two  fixed  lights,  visible  10  miles,  has  been 
moored  off  the  east  part  of  the  Banc  de  Rochebonne  in  about  56  &thoms  water. 
It  has  two  masts,  each  of  which  is  surmounted  by  a  ball.  A  fog-bell  is  rung  con- 
tinuously for  a  minute  every  8  minutes,  but  is  rung  without  intermission  if  a  vessel 
be  observed  to  stand  in  too  closely.  This  bell  will  probably  be  superseded  by  a 
trumpet  soxmded  by  compressed  air.  The  position  of  the  lightvessel  is  Lat. 
46**  12'  N.  Long.  2**  20'  64"  W. 

Bordeaux,  *e. — ^The  entrance  of  the  river  Gironde  is  readily  distinguished  by 
the  tower  of  Cordomn,  in  Lat.  45**  85'  12"  N.,  and  Long.  V  W  80"  W.,  which 
stands  on  a  bed  of  rocks  in  nearly  midway  of  the  entrance,  and  was  for  many  years 
esteemed  the  most  elegant  structure  of  the  kind  in  Europe.  It  exhibits  a  light 
revolving  every  minute,  visible  at  the  distance  of  27  miles.  In  ordinary  weather, 
the  eclipses  do  not  appear  total  within  the  distance  of  10  miles.  Between  the 
bearings  of  N.  by  E.  f  E.  and  E.  by  S.  (Bl"")  from  the  lighthouse,  the  light  shows 
red.  This  arrangement  points  out  to  vessels  the  time  when  they  should  discontinue 
following  the  leading  mark  of  Falaise  and  Terre  Negre  lights  in  one,  and  alter 
their  course  to  SIE.  f  S.  As  long  as  the  red  light  is  in  sight  they  will  be  north- 
ward of  the  shoals  extending  from  Pointe  de  Grave. 

Pointe  de  la  Coubre,  the  north  point  of  the  river,  is  low,  with  some  sand-hills 
rising  inland.  Upon  it  is  a  lighthouse,  which  shows  tk  fixed  light  visible  at  the  distance 
of  14  mUes.*  Near  the  lighthouse  is  a  beacon  ;  at  about  ^  mile  S.S.  W.  from  it  is  a 

*  From  the  MamnusBon  channel  to  Pointe  de  la  Coabre  the  coast  nms  S.W.  i  S.  about  6 
miles.    The  shore  is  low  all  the  way,  and  shoal  some  distance  out,  so  that  it  is  necessary,  when 
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white  tower ;  and  at  nearly  a  mile  £.  by  S.  ^  S.  from  it  a  black  tower.  Hence 
the  land  bends  eastward  abont  di  miles,  and  then  nms  southerly  2  miles  farther, 
forming  a  small  bay  in  which  is  a  dangerous  bank  called  the  Barre  a  1' Anglais  ; 
npon  the  bank  the  depth  is  not  more  than  li  to  8^  fathoms,  and  in  some  plaees 
much  less. 

At  6  miles  within  Pointe  de  la  Coubre  is  Point  Terre  Negre^  having  a  battery 
npon  it,  and  \  a  mile  beyond  it  is  a  boilding  showing  a  small  y{j*ec/  red  light,  named 
Falaise  light.  At  nearly  \  mile  S.E.  by  E.  \  E.  from  this  light  is  the  Tour  de 
Terre  Negre,  coloured  black  and  white,  which  shows  dkJLred  light,  visible  14  miles. 
Beyond  Terre  Negre  light  tower  in  an  easterly  direction  are  the  mill,  church,  and 
village  of  St.  Palais,  and  about  a  mile  farther  is  a  wooden  tower  erected  on  the  high 
ground  of  Pontaillao.  This  tower  shows  a  light  alternately  red  and  tchite^  each 
of  the  colours  lasting  20  seconds,  without  intervening  eclipses ;  it  is  visible 
at  the  distance  of  15  miles. 

Immediately  westward  of  the  town  of  Boyan  is  a  fort,  near  which  is  the  tower 
of  Chay«  At  Boyan  there  is  a  small  tide  light,  situated  on  the  point  of  the  Co^ps 
de  grade ;  this  can  be  seen  at  about  6  miles  distance. 

At  2  miles  above  Boyan,  at  the  back  of  a  sandy  cove,  are  the  village  and  nulls 
of  St.  George  de  Didonne ;  and  at  1^  miles  southward  of  this  is  Suzac  point.  At 
2^  miles  above  3uzac  point,  on  the  shore,  are  the  village,  church,  mills,  and  fort 
of  Mechers. 

On  Pointe  de  VaUiere,  westward  of  the  village  of  St.  George  de  Didonne,  there 
is  a  lighthouse,  from  which  a  fixed  red  light  is  shown  at  46  feet  above  the  sea, 
visible  12  miles.  At  nearly  li  miles  S.E.  from  this,  on  the  sand-hills  of  Suzac, 
is  another  lighthouse,  which  exhibits  a  fixed  red  light  at  121  feet  above  the  sea, 
visible  12  miles. 

Opposite  the  cove  of  Boyan,  on  the  western  bank  of  the  river,  is  Pointe  de  Grare 
with  its  light,  which  is  visible  at  the  distance  of  14  miles."^  At  nearly  2  miles 
south-westward  from  this  lighthouse  are  the  beacon  and  semaphore  of  St.  Nicolas, 
which  serve  as  a  mark  for  the  Passe  de  Grave ;  and  at  1^  miles  southward  from 
it  (on  the  bank  of  the  river)  is  the  village  of  Yerdon,  with  its  mill,  &o,\ 

making  the  Jmer  from  northward  to  giye  it  a  good  offing,  more  espedallj  as  a  bank  of  2  to 
8i  ikthomB,  called  the  Demi  bank,  nms  ont  S  miles  north-westward  from  Ponte  de  la  Conbre. 
When  close  to  the  outer  edge  of  this  bank  Marennes  steeple  will  be  hidden  by  the  sand-hills  of 
Arvert,  on  the  bearing  of  £.  i  N. 

*  Pointe  de  Grave  light  shows  as  a  fixed  light  in  the  direction  of  the  Passe  da  Nord ;  aa  a 
quick  revoUnng  (short  flashes  at  intervals  of  7  s.)  light  in  the  direction  of  the  sonth  channel 
of  the  GKronde,  and  of  the  lightvessel  marking  Tallais  bank. 

4'  Besides  the  lights  mentioned,  there  are  the  following ; — ^A.  lightvessel  on  the  middle  of  the 
eastern  edge  of  the  TdUaU  Batik,  which  forms  the  western  side  of  the  channoil,  the  eastern 
side  being  formed  by  the  Talmont  bank.  It  is  moored  in  16  feet,  and  exhibits  a  fixed  light, 
visible  about  10  miles.  It  is  readily  distinguished  by  a  skeleton  ball  at  the  mast-head ;  a  beU 
is  also  rung  daring  fogs. 

On  the  western  bamk  of  the  river,  at  a  little  below  the  small  port  of  Rxchard,  is  a  red  fixed 
light,  visible  about  12  miles. 
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There  are  many  towns  and  villages  upon  the  hanks  of  the  Gironde,  hat  no 
trading  place  of  consequence  antil  we  reach  the  small  town  of  Panillac,  situated 
on  the  western  shore,  at  ahoat  25  miles  from  Pointe  de  Grave.  Ahoat  5  miles 
farther  up  the  river,  hat  on  the  opposite  side,  is  the  town  of  Blaye,  remarkahle  for 
its  castle ;  here,  the  navigation  of  the  river  is  impeded  hy  a  long  range  of  islets 
and  shoals.  On  the  opposite  hank  of  the  river  is  the  strong  fort  of  Medoo,  which 
commands  the  western  channel.  At  7  miles  ahove  Blaye,  is  the  conflux  of  the 
rivers  Dordogne  and  Garonne,  the  united  streams  of  which  form  the  Gironde. 
Ahove  this  junction  of  the  rivers,  at  the  distance  of  18  miles,  and  seated  on  the 
western  shore  of  the  Garonne,  is  the  commercial  city  of  Bordeaux. 

DiBEonoNs. — The  hanks  at  the  mouth  of  the  Gironde  occupy  a  space  of  ahout  12 
miles  in  a  northerly  and  southerly  direction,  and  are  so  extremely  dangerous 
throughout  their  whole  extent  that  a  stranger  should  not  attempt  to  enter  the 
river  without  the  assistance  of  a  pilot.  It  has  also  heen  ohserved  that  when  the 
weather  is  hazy,  and  there  is  appearance  of  a  cakn,  vessels  should  avoid  entering 
the  river,  hecause  at  such  times  a  heavy  swell  of  the  sea  frequently  arises  in  an 
instant.  This  phenomenon  is  called  hy  the  pilots  Le  Brume  Sechey  or  the  Dry  Fog  ; 
it  is  a  kind  of  mist  accompanied  hy  a  calm,  which  is  invariahly  followed  hy  a  heavy 
sea  in  all  the  channels. 

The  Passe  du  Nard,  on  the  northern  side  of  the  mouth  of  the  jriver,  has  a  har 
across  its  entrance,  upon  which  there  is  a  depth  of  6  to  5  fathoms  at  low  water  ; 
its  general  hreadth  is  ahout  2  nules,  and  within  it  the  water  deepens  to  8, 12,  and 
15  fftthoms.  This  channel  is  hounded  on  the  northern  side  hy  the  Demi  hank, 
which  extends  north-westward  from  Pointe  de  la  CouhFe,  and  hy  the  Barre  a 
TAnglais,  hoth  of  which  hanks  have  heen  afready  descrihed.  On  the  outer  edge 
of  this  last-mentioned  hank,  is  a  depth  of  from  2  to  8^  &thoms,  but  within  it,  in 
the  Bonne  Anse,  soqudings  of  6  to  4  &thoms ;  vessels  must  carefully  avoid  getting 
emhayed  in  this,  as  it  forms  a  cul-de-sac. 

On  the  south  side  of  the  Passe  du  Nord,  off  Pointe  de  la  Couhre,  is  La 
Mauvaise  Banc^  which  contracts  the  passage  here  to  little  more  than  i  mile  in 
width.  This  bank  appears  to  frequently  change ;  on  it  are  soundings  of  4  and  4^ 
fathoms,  and  in  two  places  of  not  more  than  16  feet  (1864).  The  southerly 
continuation  of  this  shoal,  named  Le  Grand  Banc,  joins  the  plateau  de  Cordouan, 
in  the  midst  of  which  is  the  celebrated  lighthouse.  On  the  northern  side  of  the 
plateau  is  the  Monrevel  bank,  which  has  in  one  part  a  depth  of  only  6  feet ;  this 
spot  is  situated  about  2}  miles  W.  by  S.  from  Pointe  de  la  Palmyre,  and  N.  i  W. 
from  Cordouan  lighthouse.  Hence  the  channel  is  wide  and  clear  so  fiur  as  Pointe  de 

A  lightyeasel  on  the  west  bank,  off  the  Ti^  de  By,  showB  tk  fixed  light,  Tiaible  10  miles. 

Another,  named  the  Ifaponlightyessel,  alsdon  the  west  side  of  the  channel,  exhibits  a  similar 
light,  visible  9  miles. 

On  the  north  end  of  Hbellede  Patiras  is  a  lighthouse,  from  which  a  fixed  light  (flashing 
every  4  seconds)  is  shown,  visible  18  miles. 

And,  lastly,  a  small  fixed  light  of  5  miles  range,  is  exhibited  on  the  old  chapel  of  Trompeloup, 
to  indicate  the  northern  limit  of  the  anchorage  of  PftoiUac. 
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Grave,  off  which  is  the  Platin  a  shoal  of  6  feet,  which  extends  a  mile  northward 
from  the  point.  The  depth  throughout  the  channel  varies  from  4^^  to  16  fathoms. 
The  limits  of  the  channel  were  nuirked  in  1858  by  seven  buoys,  of  which  the 
outer  one  was  coloured  red  and  bore  a  bell ;  this  was  placed  in  10  &thoms  water, 
outside  the  bar,  at  about  5  miles  N.W.  by  W.  i  W.  from  the  lighthouse  on  Pointe 
de  la  Coubre,  and  with  Pontaillac  lighthouse  in  one  with  that  of  Terre  Negre.  At 
2  miles  S.E.  by  S.  from  this  was  a  striped  red  and  white  buoy  on  the  outer  edge 
of  the  Mauvaise  bank,  moored  in  4|  fathoms  with  the  lighthouse  on  Pointe  de  la 
Coubre  bearing  E.  by  S.  i  S.  8^  miles.  Two  black  buoys  indicated  the  southern 
edge  of  the  Barre  a  TAnglais,  on  the  north  side  of  the  channel,  and  two  red  and 
white  ones  the  north-eastern  edge  of  the  Monrevel  bank ;  the  latter  bank  being 
part  of  the  extensive  Oordouan  flats  which  line  the  south  side  of  the  chaoneL 
The  seventh  and  last  buoy  was  situated  on  the  northern  end  of  the  Platin  bank, 
at  about  li  miles  N  }  W.  from  the  lighthouse  on  Pointe  de  Ghrave ;  this  bank  is 
also  on  the  south  side  of  the  channel. 

According  to  the  survey  of  1858  the  steeple  of  St.  Pierre  de  Boyan  in  one  with 
that  of  St.  Palais  is  a  good  mark  by  which  to  sail  into  the  channel,  after  having 
made  the  outer  buoy ;  but,  unfortunately,  these  objects  are  so  distant  that  thej 
are  occasionally  not  sufficiently  distinct.  If  through  rough  weather  the  buoy  be 
not  at  its  station^  this  mark  should  be  brought  on  before  Marennes  steeple  is  hidden 
by  the  sand-hills  of  Arvert ;  also,  when  approaching  from  westward  or  south-west- 
ward, in  a  similar  circumstance,  the  Tour  de  Bonne  Anse  (black)  should  be 
brought  well  open  northward  of  the  lighthouse,  and  of  the  beacon  near  it,  on  Pointe 
de  la  Coubre,  before  the  leading  objects  for  the  channel  are  brought  into  one,  as  the 
shoal  spots  of  the  Mauvaise  bank  are  then  likely  to  be  avoided.  The  shoal  around 
Pointe  de  la  Coubre  is  very  dangerous  to  approach,  being  extremely  steep  on  the 
south  side. 

Having  entered  the  channel  so  far  that  tbe  lighthouse  on  Pointe  de  la  Coubre 
bears  N.N.E.,  steer  for  Cordouan  lighthouse,  until  Falaise  and  Terre  N^gre  li§^t* 
towers  are  on  with  each  other,  when  the  course  should  be  continued  with  the  latter 
objects  in  one.  When  Cordouan  lighthouse  bears  S.  by  W.  f  W.,  steer  into  the 
river  in  a  S.E.  f  S.  direction. 

During  Night,— When  making  the  Gironde  during  night  from  north-westwazd, 
and  abreast  the  Isle  d'Oleron,  you  will,  in  clear  weather,  soon  after  passing  the 
fixed  light  on  Pointe  Chassiron,  the  northern  point  of  that  island,  observe  the  fixed 
light  on  Pointe  de  la  Coubre,  bearing  about  S.  by  E.,  18  or  20  miles  distant,  and 
shortly  afterwards  the  revolving  light  shown  from  the  celebrated  Cordouan  tower 
will  be  seen  in  a  southerly  direction,  distant  24  to  27  miles. 

Steer  now  such  a  course  as  will  bring  Pointe  de  la  Coubre  light  to  bear  S.E.  bj 
E.  i  E.,  and  Cordouan  light  S.S.E.  i^  E.,  when  you  will  be  off  the  fairway  buoy 
on  the  bar.  But,  before  arriving  there  the  red  and  bright  flashing  light  at 
Pontaillac,  and  the  fixed  light  on  Terre  Negre  will  most  probably  be  seen ;  these 
must  be  brought  in  a  line  about  S.E.  i  E.  and  steered  for,  as  they  will  lead  in 
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over  the  bar  to  within  the  fairway  bnoy.  Haying  passed  this  buoy  be  oarefol  noi 
to  open  Pontaillac  flashing  light  northward  of  Terre  Negre  light,  or  yon  may  ran 
on  the  dangerous  shoal  which  snrronnds  Pointe  de  la  Gonbre,  and  which  is  narked 
by  a  bnoy.  When  Conbre  light  bears  about  E.  by  S.,  the  light  of  Pontaillac  may 
be  opened  a  little  southward  of  that  of  Terre  Negre.  Immediately  Conbre  light 
bears  N.N.E.,  steer  S.E.  ^  S.  to  clear  the  edge  of  the  Barre  a  FAnglais,  which 
bounds  the  northern  side  of  the  channel. 

When  abreast  the  Pointe  de  la  Conbre  it  is  probable  that  two  fixed  7ed  lights  will 
be  sighted ;  the  highest  and  most  distant  is  that  on  the  sand-hills  of  Suzac,  and 
the  lowest  on  Pointe  de  Yalliere.  These  two  Hghts  should  be  kept  in  one,  about 
S.E.,  or  the  higher  a  little  open  southward  of  the  lower.  There  is  likewise  a  red 
fixed  Hght  at  Falaise,  which  kept  in  a  line  with  Terre  Negre  light  leads  outside 
or  southward  of  the  Banre  a  I'Anghus. 

If  advisable,  a  more  easterly  course  may  now  be  shaped,  but  a  good  look-out 
must  be  kept  for  the  change  to  r^j  in  the  colour  of  Cordouan  light."*:  When  this 
takes  place  you  wiU  be  near  the  north-eastern  part  of  Monrevel  bank. 

Having  run  up  the  river  from  Pointe  de  la  Coubre  with  Suzac  and  Yalliere 
lights  in  one,  the  course  should  be  altered  to  S.E.  |  S.  immediately  the  Hght  of 
Cordouan  tower  changes  to  red,  which  it  will  do  on  a  S.  by  W.  }  W.  bearing. 
When  Richard  and  Tallais  lights  come  in  one,  the  latter  mark  must  be  followed, 
and  it  wiU  lead  clear  of  the  Platin  shoal  o£f  Pointe  de  Grave. 

When  abreast  the  flashing  light  of  Pontaillac,  temporary  anchorage  may  be 
had  in  9  or  lO&thoms,  with  Pointe  de  Grave  light  about  B.  i  W. ;  but  a  vessel 
should  not  stop  here  if  there  is  any  swell  coming  in.  Hereabout  will  be  seen  the 
fixed  light  shown  from  the  vessel  moored  ofl*  Tallais  bank,  bearing  about  S.  i  £. 
at  the  same  time  appearing  in  one  with  the  red  fixed  light  at  Richard.  To  enter 
the  river  the  latter  mark  should  be  followed  till  Pointe  de  Grave  light  bears 
N.W.  by  N.,  when  the  anchor  may  be  let  go  in  7  to  8  fathoms,  or,  the  course 
may  be  continued  until  the  lightvessel  is  passed. 

It  is  very  essential  to  remark  that  the  light  of  Terre  Negre  is  not  of  service 
until  Pointe  de  la  Coubre  is  doubled.  Another  observation  that  cannot  be  too 
much  insisted  on  is  this,  notwithstanding  the  light  on  Terre  Negre  is  a  good 
mark  for  avoiding  the  Barre  a  I'Anglais,  vessels  should  never  attempt  to  enter 
the  Gironde  at  night,  except  when  obliged  by  absolute  necessity,  seeing  that  the 
dangers  are  then  multiplied,  and  fog  often  prevents  the  light  from  being  seen. 

Should  circumstances  require  it,  vessels  may  run  up  and  take  shelter  under 
Pointe  de  Grave,  which  aflbrds  a  safe  retreat  during  westerly  and  S.W.  winds ; 
the  mark  is  Royan  steeple  and  mills  about  N.E.  by  N.  At  this  place,  between 
Yerdon  and  the  Taillefer  bank,  coasting  vessels  frequently  anchor  in  bad 
weather. 

Passe  de  Grave, — ^This  the  southern  entrance  to  the  Gironde,  lies  between  the 
Chevrier,  a  patch  with  only  8  to  10  feet  on  it  at  low  water,  lying  nearly  4  miles 

*  See  page  465. 
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W.  by  N.  i  N.,  from  the  beacon  of  St.  Nicolas,  and  the  Bane  dee  Olives,  a  bank 
extending  2  miles  from  the  shore,  on  the  enter  edge  of  which  is  a  depth  of  2  to  4 
fathoms :  on  this  bank  are  some  patches  of  little  more  than  6  feet  water. 

This  channel  is  not  deep ;  bnt  shipmasters  &iling  to  obtain  a  pUot  occasionally 
prefer  it  to  the  Passe  da  Nord,  because  its  entrance  and  direction  are  weU  marked 
by  objects  on  land ;  it  is  also  of  small  extent,  and  can  be  cleared  in  a  few  hours. 
The  entrance  is  precisely  in  the  direction  of  St.  Nicolas  beacon  and  semaphore  in 
one,  and  the  interior  part  of  the  channel  is  precisely  in  the  direction  of  the  steeple 
of  St.  Pierre  de  Boyan  open  its  whole  breadth  to  the  right  of  the  Tonr  da  Ghay  ; 
if  these  marks  are  followed  exactly,  there  will  be  found  at  least  a  depth  of 
12  feet  at  low  water  spring  tides,  in  the  shoalest  parts, — but  if  it  is  unavoidable 
that  the  trae  direction  be  departed  from,  there  must  not  be  a  greater  depth  thaa 
8  feet  calculated  upon.  The  nature  of  the  bottom  leads  to  the  belief  that  the 
depth  in  the  channel  varies  but  little.* 

The  navigable  channel  through  the  Passe  de  Grave  is  indicated  by  buoys, 
which  in  1868  were  three  in  number.  At  that  time  the  outer  buoy,  conical  and 
bearing  a  mast,  was  moored  in  9i  fathoms  at  about  6  miles  from  the  land,  with 
the  beacon  at  St.  Nicolas  in  one  with  the  semaphore,  bearing  East  7i  miles,  and 
Cordouan  lighthouse  N.E.  by  E.  ^  E.  6jt  miles ;  its  position  was,  therefore. 


•  M.  Beautemps  Beaupr^  in  his  works,  Avis  aux  Navigateurs  mr  VAetuel  det  Passes  de 
VEmhouchwre  de  la  Gironde,  pnblished  in  Paris,  1826,  advises  shipmasters  entering  the 
Qironde  by  the  Passe  de  Graye  not  to  approach  the  Plateau  dn  Cordouan  nearer  than  when  the 
church  of  Boyan  is  seen  in  one  with  the  Tour  dn  Ghay ;  and  also  to  avoid  going  too  &r  away 
from  this  directing  mark  on  the  eastern  side,  becanse  the  stream  of  flood  strikes  with  snch 
force  npon  the  coast  of  Medoo,  that  it  would  be  almost  impossible  to  keep  the  vessel 
thoroughly  under  oonmiand. 

He  says  further,  that  **  the  pilots  of  the  Giironde  are  not  well  acquainted  with  all  the 
dangerous  points  in  the  Passe  de  Grave ;  but  experience  has  taught  them  all  that  are  essential* 
which  they  know  how  to  avoid.    They  know  and  are  well  aware — 

Ist.  That  the  two  directions  of  the  Passage  are  well  marked — ^viz.,  the  exterior  part  of  the 
channel  by  the  semaphore  of  St.  Nicolas  and  the  beacon,  placed  at  the  foot  of  the  Downs;  and 
the  interior,  or  northern  part  of  the  channel,  by  the  church  of  St.  Boyan  and  the  Tour  du  Ghay. 

2ndly.  That  they  cannot  reckon  upon  more  than  12  feet  depth  at  low  water. 

Srdly.  That  they  should  not,  in  tacking,  incline  to  the  westward  of  the  mark  given,  of  St. 
Pierre  de  Boyan  Church  in  one  with  the  Tour  du  Chay,  for  fear  of  falling  on  the  rook  of  the 
Chevrier,  or  of  the  Buffiat. 

4thly.  That  when  the  wind  is  favourable  for  them  to  make  the  direct  route,  they  must  steer 
BO  as  to  keep  the  tower  of  St.  Pierre  de  Boyan  open  its  own  breadth  to  the  right  of  the  Tour 
du  Chay. 

5thly.  That  they  ought  not  to  venture  too  near  to  the  coast  of  Medoc  in  tacking,  on  account 
of  the  current  of  flood  setting  so  strongly  on  that  shore,  rendering  it  extremely  dangerous  to 
anchor  anywhere,  although  there  are  many  places  where  the  points  are  sandy. 

ethly.  That  they  should  never  attempt  to  leave  the  riyer  by  this  channel  with  a  laige  ship, 
except  when  the  tide  is  rising,  and  the  wind  feivourable. 

7thly.  That  they  must  never  anchor  in  the  Passe  de  Grave,  unless  unavoidable. 

Sthly.  That  at  all  times  a  preference  should  be  given  to  the  Passe  du  Nord,  either  when 
entering  or  leaving  the  Gironde,  if  drcuznstanoes  allow  them  to  take  their  choice,  as  the  depth 
in  that  channel  is  greater,  and  particularly  as  the  ground  in  all  parti  is  good  for  anchorage.** 
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8^  miles  W.  }  S.  from  Le  Chevrier  bank,  the  outermost  of  the  shoals  on  the 
north  side  of  the  channel.  The  second  buoy,  also  bearing  a  beacon,  was  moored 
in  4f  fathoms  midway  between  the  Banc  des  Olives  and  Le  CheYrier,  with 
Cordoaan  lighthonse  bearing  N.  by  E.  f  E.  8i  mil^s,  and  the  semaphore  of 
Nicolas  open  a  little  south  of  the  beacon,  East,  a  little  northerly.  And,  the  third 
buoy,  named  Ruffiat,  was  in  a  depth  of  8f  fsithoms,  in  the  middle  of  the  channel, 
at  1  j  miles  N.W.  i  W.  from  the  lighthouse  on  Pointe  de  Gxaye,  and  8  miles 
S.E.  by  E.  i  E.  from  the  Cordouan  lighthouse.  These  buoys  were  all  so  placed 
that  they  showed  the  line  of  the  navigable  channel. 

Having  made  the  outer  buoy  of  the  Passe  de  Grave,  bring  the  semaphore  in 
one  with  the  beacon  of  St.  Nicolas,  and  steer  in  that  direction  until  nearly  up  with 
the  second  buoy,  when  the  steeple  of  St.  Pierre  de  Royan  will  appear  its  own 
breadth  open  to  the  right  of  the  Tour  du  Chay :  continue  now  in  this  latter 
direction,  and  it  will  lead  through  the  channel  in  the  best  water,  past  the  Ruffiat 
buoy,  and  into  the  main  channel  of  the  river.  The  buoy  marking  Platin  bank 
must  always  have  a  wide  berth  given  to  it,  passing  it  on  the  north  side,  the  space 
between  it  and  Pointe  de  Grave  being  very  shoal. 

Tides. — ^At  the  entrance  of  the  Passe  de  Grave,  with  the  Cordouan  lighthouse 
bearing  N.E.,  the  tides  set  thus — first  of  the  flood,  North  ;  one-third  flood,  N.E.; 
half  and  two-thirds  flood  E.N.E. — ^first  ebb,  S.E. ;  one-third  ebb,  South;  half 
and  two-thirds  ebb,  West.  In  the  channel  within,  with  the  Cordouan  lighthouse 
bearing  N.N.W.,  the  flood  sets  generally  E.N.E.,  and  the  ebb  W.S.W.  Between 
the  Cordouan  bank  and  Pointe  de  Grave,  the  flood  sets  generally  S.E. ;  the  ebb 
from  West  to  W.S.W. 

The  tides,  both  ebb  and  flood,  set  through  the  different  channels  with  rapidity ; 
and  great  caution  is,  therefore,  requisite,  on  making  the  river.  Should  the 
landmarks  be  obscured  by  thick  weather,  or  night  comes  on,  it  will  be  prudent  to 
anchor  in  the  first  convenient  spot,  noticing  well  the  above  precautions. 

The  tides  during  the  months  of  May,  June,  and  even  a  part  of  July,  are  very 
small ;  but  the  Magdalen  tides  (22nd  July)  are  ofben  as  high  as  those  of  the 
equinoxes,  which  rise  17  or  18  feet.  The  winds  have  a  great  influence  on  the 
tides  ;  and,  in  general,  a  good  tide  may  be  depended  upon  when  the  wind  blows 
strongly  into  the  river,  and  a  lesser  one  with  a  strong  wind  blowing  seaward. 


SPAIN    AND   PORTUGAL. 

FMroi, — ^Ferrol  harbour,  at  the  north-west  extremity  of  Spain,  is  one  of  the 
best  in  Europe  in  point  of  depth,  capacity,  and  safety ;  but  it  is  not  with  every 
wind  that  a  ship  can  leave  it,  which  is  considered  a  disadvantage.  Its  approach 
consists  of  a  narrow  strait,  not  quite  a  i  of  a  mile  broad,  so  that  but  one  vessel 
at  a  time  is  able  to  enter,  and  this  strait  has  forts  »n  both  sides  ,which  command 
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the  entrance.  On  its  eastern  side  are  the  arsenal  and  dockyard ;  the  former  10 
the  first  and  largest  in  Spain.  The  docks  also  are  very  fine ;  they  are  of  great 
extent  and  admirably  constructed.  Ferrol  is  not,  however,  a  place  of  commerce, 
the  port  being  intended  solely  for  the  nse  of  the  navy ;  still  thei^  are  some 
mannfeu^tories  of  hats,  paper,  leather,  naval  stores,  hardware,  &c. ;  and  com, 
wine,  brandy,  vinegar,  pilchards,  herrings,  &c.,  the  produce  of  its  own  fisheries 
are  exported. 

On  the  south  side  of  the  entrance  to  Ferrol  is  point  S^ano,  which  is  high  and 
steep,  and  has  upon  it  a  battery  and  a  watch-tower.  Near  its  point  is  a  sunken 
rock  called  La  Muela,  covered  with  weeds,  and  having  only  one  &thom  over  it  at 
low  water ;  between  the  rock  and  point  is  a  depth  of  ii  £ftthoms,  and  the  passage 
may  be  used  in  case  of  necessity  by  a  small  vessel.  Besides  this  rock  there  is 
another  on  the  south  side  of  the  channel,  lying  as  we  suppose,  about  midway 
between  Segano  point  and  San  Martin  castle.'*' 

On  the  north  side  of  the  entrance  is  point  San  Carlos,  and  here  the  passage  is 
only  a  ^  of  a  mile  in  breadth.  San  Felipe  castle  is  ^  of  a  mile  within  that  of 
San  Carlos,  on  the  same  side  ;  its  walls  are  washed  by  the  sea.  The  south  aide 
of  the  Narrows  is  protected  by  the  castle  of  San  Martin,  situated  on  a  point  which 
reduces  the  channel  here  to  ^  of  a  mile.  At  half  a  mile  within  this  is  the  castle 
of  Palma,  and  next  is  point  Rodonda,  or  Round  point,  where  the  coast  forms  an 
inlet  called  Banc  cove.  A  fixed  red  light  is  shown  firom  the  castle  of  La  Pahna, 
visible  8  miles. 

DiBEOTioNS. — ^When  approaching  Ferrol,  the  following  lights  may  be  made : — 
The  light  with  red  flashes  shown  firom  the  largest  of  the  Sisaz^as  islets,  visible 
10  or  12  miles  ;  the  fixed  {smd  flashing)  light  upon  Hercules  tower  at  Conumay 
which  may  be  seen  at  a  distance  of  12  miles ;  \he  fixed  light  on  cape  Prior, 
visible  15  miles ;  and  the  fixed  light  {flashing  red)  exhibited  from  a  tower  on 
Little  cape  Priorino,  and  visible  11  miles. 

Ships  bound  in  with  an  adverse  wind,  if  it  be  not  veiy  strong,  may,  by  a  few 
tacks,  gain  the  bay  of  Carino,  between  Little  cape  Priorino  and  San  Carlos  point. 
Here  they  may  come-to,  in  firom  14  to  8  fathoms,  sand,  and  be  sheltered  firom 
winds  at  N.W.,  North,  and  N.E.  Be  ready,  however,  to  take  advantage  of  the 
first  breeze  firom  the  S.W.  to  gam  the  harbour,  as  the  winds  in  this  direction  are 

«  The  following  is  a  copy  of  the  official  notice :~"  Sept.  7tb,  1853.  A  dangatoas  rock  in 
the  entiance  of  Port  Ferrol,  in  the  way  of  yessels  heating  into  or  ont  of  the  harbour,  has  been 
recently  discovered ;  it  X8  named  the  Cabalino,  and  the  following  compass  bearings  give  its 
position : — The  south-east  angle  of  San  Felipe  castle  N.  71"^  E. ;  south  angle  of  San  Carlos 
castle  N.  14°  W. ;  and  the  north-west  angle  of  San  Martin  castle  N.  85°  E.  Its  distance  from 
the  south  shore  of  the  channel  is  not  more  than  half  a  cablets  length.  It  is  nearly  circular  in 
form,  about  7  feet  in  diameter,  and  at  low  water  its  surfetce  is  a-wash,  though  concealed  by 
sea-weed.    The  depth  aroxmd  it  is  9  feet  dose-to,  but  increases  to  18  feet. 

At  S.E.  by  E.  from  the  Cabalino,  distant  74  yards,  is  the  Cabalo,  consisting  of  three 
connected  masses  of  rock,  the  highest  and  north- westernmost  of  which  is  of  a  tabukr  form, 
nearly  round,  and  connected  with  the  Cabalino  by  a  reef.  The  Cahalo  rises  8  feet  above  tb« 
sea,  and  is  nearly  24  feet  across  from  N.W.  to  S.E." 
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the  most  dangeroas  hereabout.  .  Shonld  the  wind  prevent  the  vessel  turning  into 
this  bay,  the  only  resource  is  to  run  for  Gorunna,  and  there  await  more 
iiftyourable  winds,  &c. 

The  winds  for  entering  the  harbour  are  those  from  between  8.W.  westward  to 
North,  by  compass.  With  these  vessels  may  pass  southward  of  cape  Priorino,  at 
the  distance  of  half  a  mile,  or  less  if  required.  Hence  they  should  run  up  in 
mid-chaxm^,  keeping  over  rather  to  the  ndrih  or  south  shore,  according  to  the 
wind,  and  observing  that,  from  San  Felipe  castle,  a  small  ledge  of  sunkesi  rocks 
extend^  about  80  fathoms  to  the  southward,  over  which  there  is  at  low  water  only 
2  and  2|  fathoms ;  and  from  Palmas  castle  there  is  a  similar  one,  stretching  oat 
to  about  the  game  distance.  From  point  Bodonda  a  reef  also  extends '  about 
40  fftthoms  to  the  N.E.,  with  1  to  2^  fathomB  over  it ;  and  there  is  a  sunken  rock 
just  without  Bispon  point.  With  the  wind  large,  there  will  be  found  no  difficulty 
in  keeping  clear  of  these  dangers. 

Having  passed  the  Narrows,  anchorage  may  be  obtained  when  most  convenient. 
It  is  usual  to  moor  N.E.  and  S.W.  There  is  rocky  ground  about  the  length  of 
a  boat,  lying  directly  in  the  fairway  between  the  mole  of  Ferrol  and  Seixo  point, 
on  the  opposite  side  ;  a  leading  mark  io  clear  it  on  the  south  is,  Bispon  point  in 
a  line  with  the  bottom  of  San  Felipe  bay. 

With  equinoctial  gales  the  tides  run  in  strong,  at  which  times  it  is  almost 
advisable  to  winter  or  leave  the  h^bour  one  hour  before  either  high  or  low  water, 
that  yo9  may  head  the  current ;  this  is  more  requisite  when  many  ships  are 
passing,  but  otherwise  jihe  turn  of  tide  may  be  waited  for.  In  these  gales  the 
tides  rise  nearly  15  feet,  being  nearly  2  &et  more  than  they  do  at  ordinary  spring 
tides. 

Gonwna. — This  is  an  excellent  seaport,  the  capital  of  the  pfovince  of  Galicia. 
The  town  is  south-westward  of  Ferrol,  on  a  peninsula,  and  divided  into  the  upper 
and  lower  towns  ;  the  former  is  on  the  declivity  of  a  hill,  and  surrounded  by  walls 
and  bastions,  and  defended  by  a  citadel ;  while  the  latter  is  situated  lower  down, 
on  the  isthmus  joining  the  peninsula  to  the  qiainland,  from  which  it  is  separated 
by  ramparts  and  a  ditch.  There  is  a  fine  commodious  quay,  with  a  good  building- 
yardy  and  th^  harbour  is  safe  and  well-sheltered.  Its  entrance  is  protects  by 
the  castles  of  Santa  Cruz  and  San  Diego;  and  also  by  the  fortresses  of 
Dormid^ras  and  San  Antonio,  which  latter  is  built  on  an  insulated  rock.  At  the 
bottom  of  the  harbour  is  the  suburb  of  San  Lucia.  The  principal  manufja^tures 
carried  on  in  the  town  are  those  of  fine  table  and  other  linen,  and  of  coarse 
stuffs,  hats,  canvas,  and  cordage.  There  is  also  a  manufactory  of  cigars. 
Gorunna  is  the  station  for  packets  between  9pftin  and  Qavanna,  and  between 
Spain  and  Fabaiouth,  beyond  which  it  has  but  little  foreign  commerce. 

One  of  the  most  striking  objects  in  approaching  Corunna  is  the  tower  of 
Hercules,  which  is  a  very  ancient  and  singular  structure  of  three  sides  only.  It 
is  situated  on  the  peninsula,  and  bears  S.W.  f  W.  5^  miles  from  cape  Priorino. 
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It  now  bears  a  fixed  light  {flashing  every  8  minutes)  visible  12  milos.^  Ito 
position  is  Lat.  48°  28'  18"  N.,  and  Long.  8**  24'  24"  W, 

At  nearly  }  of  a  mile  northward  from  the  town  is  Pradeiras  point  (tiie  north- 
west point  of  the  bay  of  Comnna)  or  the  Groyne  ;  a  reef  extends  from  it  to  a 
short  distance.  The  castle  of  San  Antonio,  off  Coranna  point,  at  1^  miles  soath 
of  point  Pradeiras,  is  on  a  great  rock,  detached  from  the  shore,  and  forms  {he 
N.£.  point  of  the  harbonr ;  here  a  smalL  fixed  light  is  shown.  Between  the  point 
and  castle  are  several  large  rocks  above  water,  and  the  ground  on  the  sooth  side 
of  the  castle  is  likewise  fool.  The  most  dangerous  spot  in  the  harbonr  is  that 
eastward  of  the  town. 

On  the  eastern  side  of  the  bay  is  the  point  of  Mount  Mera,  and  at  the  bottom 
of  the  bay,  on  the  same  side,  is  the  isle  and  castle  of  Santa  Cruz.  In  the  small 
bay  S.E.  of  Mera  point  there  is  good  ground  for  anchorage,  but  it  should  only  be 
used  when  it  is  impossible  to  enter  the  harbours  of  Ferrol  or  Corunna,  because 
a  heavy  sea  is  driven  into  it  with  the  wind  at  N.W.  or  north.  On  the  Torana 
bank,  which  lies  off  it,  there  are  10  &thoms  at  low  water,  yet  &e  sea  breaks  on 
it  during  a  swell. 

On  the  western  side  of  the  bay  is  the  castle  of  San  Diego,  about  ^  a  mile  south- 
ward of  the  castle  of  San  Antonio.  These  points  form  the  entrance  of  the  harbour 
of  Corunna.  About  a  cable's  length  northward  of  the  castle  of  San  Diego,  is  a 
small  shoal,  with  only  6  feet  over  it ;  and  at  N.  by  W.  from  the  same  castle,  and 
S.W.  by  W.  from  that  of  San  Antonio,  is  another  shoal  of  8  &thoms.  On  the 
Basuril  and  Cabanes  bank,  off  the  entrance  of  the  bay,  «the  sea  breaks  during  a 
swell,  notwithstanding  the  depth  of  water  upon  them,  so  that  it  is  necessary  to  be 
attentive  when  passing  between  them  and  the  land. 

DiBEOTioNs. — When  advancing  from  sea  in  easy  weather,  and  fiur  wind  from 
the  N.E.  or  N.W.  quarters,  vessels  may  steer  for  the  points  of  Seixo  Blanco  and 
Mount  Mera,  until  the  castle  of  San  Diego  comes  in  one  with  that  of  San  Antonio, 
when  they  steer  in  with  this  mark  on,  taking  care,  however,  to  avoid  the  rocks 
on  the  western  side  as  they  approach  San  Antonio  castle;  when  between  the 
castles  they  may  anchor.  If  the  ship  be  large,  bring  San  Antonio  castie 
N.E.  by  E.,  and  anchor  in  6  or  7  Mhoms,  oaze  and  mud ;  a  small  vessel  may 
stand  frirther  in  until  that  castle  bears  E.N.E.  or  E.  by  N.,  or  smaller  vessels 
may  advance  still  further  in,  always  taking  care  not  to  anchor  in  the  parts 
encumbered  by  sea-weed,  for,  with  heavy  gales,  the  anchor  there  will  not  hold. 
It  is  usual  to  moor  North  and  South. 

When  attempting  the  harbour  during  a  gale  from  northward  or  N.W.,  the 
passage*  in  is  between  the  Basuril  bank  and  the  western  shore,  having  the  tower 
of  Hercules  to  the  S.W.,  and  at  such  distance  that  its  base  (which  should  in  no 
case  be  hidden)  is  distinctly  seen ;  hence,  pass  Revaleira  point  and  rocks  at  the 

*  As  lar  as  12  miles  a  feeble  light  is  visible  between  the  flashes.  The  light  appears  Uxob, — 
a  feeble  light  dnring  107  s.,  eclipse  80  s.,  flash  13  s.,  eclipse  SO  s.,  &e.  The  flash  oan  be  seen 
from  a  distance  of  about  20  miles. 
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distance  of  two  cables*  lengths.  Now  steer  S.E.,  with  the  hill  and  battery  of 
Mora  ahead,  until  San  Diego  castle,  near  that  of  San  Antonio  is  bronght  on,  when 
the  coarse  may  be  continued  as  before  directed. 

General  Remarks, — In  making  for  the  harbours  of  Ferrol  or  Corunna,  be  very 
careful  to  keep  off  the  land  at  night,  for  the  currents  may  drift  the  yessel  into 
danger ;  perhaps  you  cannot  do  better  than  pass  the  night  in  the  neighbourhood, 
or  westward  of  Sisargas  islands,  standing  off  and  on  as  occasion  requires  for  lying- 
to  may  be  dangerous,  and  if  the  wind  be  from  the  S.W.  a  current  sets  strongly 
towards  cape  Ortegal.  Be  careful  to  provide  against  being  driven  to  leeward  of 
Ferrol,  for,  with  a  large  ship,  no  port  on  this  part  of  the  coast  can  ensure 
safety. 

When  the  wind  is  blowing  from  N.E.  vessels  may  run  within  2  miles  of  cape 
Prior,  and  thence  steer  for  cape  Priorino  :  then,  if  the  gale  be  not  too  powerful, 
they  may  run  for  Ferrol  harbour  or  Corunna.  Some  dependence  may  also  be 
placed  on  the  soundings,  for,  their  regularity  enables  a  vessel  in  thick  and  dark 
weather,  to  estimate  the  distance  from  the  land.  The  sea  can  also  be  generally 
heard  breaking  upon  the  shore. 

The  wind  on  the  N.W.  coast  of  Spain  is  in  the  summer  time  most  prevalent 
from  the  north-eastward. 

viffo  Bay. — ^Vigo  bay  is  one  of  the  largest,  deepest,  and  best  harbours  in  Spain ; 
the  town  of  Vigo  is  the  general  rendezvous  of  coasting  and  other  trading  vessels, 
and  possesses  many  barques  and  fishing  vessels.* 

At  about  li  miles  north-eastward  from  the  town,  there  is  a  light  in  the  castle 
of  La  Quia,  which  flashes  every  8  minutes. 

The  Cies  Islands,  before  the  inlet,  are  high  and  uneven  on  the  summit,  very 
steep  on  the  west  side,  but  less  so  on  the  east.  Off  point  Oaballo,  the  north  point 
of  the  northern  island,  at  a  distance  of  about  ^  of  a  mile  to  the  N.N.W.  is  the 
Boncosa  shoal,  which  appears  above  the  surface  at  low  water.  And,  at  1^  miles 
N.  5°  W.  from  the  same  point,  is  the  Biduido  rook,  having  2^  fathoms  over  it  at 
low  water,  with  6  to  7  fathoms  on  the  south  side,  increasing  to  15  &thoms  at  a 
short  distance ;  on  the  north  side  it  is  steep.  Besides  these  rocks  others  exist 
between  them. 

The  northern  or  largest  island  is  connected  to  the  centre  island  by  a 
bank  at  low  water,  so  that  there  is  no  passage  between.  The  southern  island  is 
about  a  mile  in  extent,  and  like  the.  other  islands,  is  surrounded  by  a  rocky  reef. 
A  rock,  named  Forcado,  lies  S.W.  of  its  S.W.  point,  being  separated  from  it  by 
a  depth  of  10  fathoms ;  and  W.S.W.   )  of  a  mile  from  cape  Bicos,  its  S.E. 

*  ShipmftBten  are  informed  that  pilotage  is  not  obligatory  on  veBsele  entering  the  bay  of 
'\^go,  and  the  captain  of  that  port  has  made  it  known  to  all  pilots  of  the  district  that,  unless 
they  see  the  nsoal  pHot  signal  (Union-jack  with  a  white  border)  flying  on  board  British  ships, 
they  need  not  offer  their  services.  Shipmasters  are  recommended  to  dismiss  the  boat  from 
alongside  at  once,  and  not  to  hoist  the  pilot  signal  at  the  pilot's  bidding,  or  even  take  their 
boats  in  tow. 

Board  of  Trade,  July  19, 1858. 
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extremity,  are  the  Boeiro  islets,  which  in  a  heavy  sea  are  washed  over  by  the 
waves.  There  is  also  a  rock  f  of  a  mile  S.S.W.  from  these  islets,  named  LO0 
CastroB,  which  has  6  to  7  and  12  fieithoms  aronnd  it. 

On  Mount  Faro,  at  the  sonthem  extremity  of  the  centre  island,  in  lat. 
42°  12'  24''  N.,  and  long.  8''  54'  16"  W.,  is  a  lighthouse,  which  shows  a  light 
revolving  every  minute,  visible  at  about  20  miles. 

Between  the  centre  and  the  southern  island,  there  is  a  narrow  passage  of  6^^  to 
4i  fathoms  water ;  but  it  is  necessary  when  sailing  through  to  be  careful  of  tha 
rocks  extending  from  the  islands. 

At  about  5  miles  S.S.W.  of  cape  Vicos  (the  south  end  of  the  southern  islands) 
is  cape  Silleiro,  which  has  Sk  fixed  light  upon  it.  This  cape  is  high  and  rugged, 
and  has  at  its  base  a  low  point,  which  terminates  in  a  ledge  of  rocks,  extending 
about  i  a  mile  N.N.W. ;  part  of  this  ledge  may  be  seen  at  k>w  water,  but  during 
a  swell  the  sea  breaks  over  it.  The  southern  pass  of  Vigo  is  between  these  two 
points. 

At  about  8  miles  N.E.  by  E.  from  cape  Silleiro,  and  nearly  the  same  distanee 
S.S.E.  from  cape  Vices,  is  cape  Sentaulo,  the  western  termination  of  Monte 
Ferro,  which  may  be  known  by  being  round,  of  a  reddish  colour,  and  having  a 
look-out  on  its  summit.  Southward  of  this  mountain  is  the  small  harbour  of 
Bayona.  Fronting  this  harbour,  and  westward  of  cape  Sentaulo,  are  the  Esiella 
islands,  of  moderate  height,  and  surrounded  by  an  extensive  reef. 

Vigo  bay  is  entirely  enclosed  with  high  mountainous  land;  its  most  remarkable 
object  at  a  distance  is  a  sharp  pointed  hill,  on  the  south  side,  having  on  it  the 
chapel  of  Na.  Sa.  del  Alba,  which  may  be  seen  at  a  gietA  distance ;  this  is  an 
excellent  land  mark. 

Within  the  South  Pass  of  Vigo,  the  first  point  after  passing  cape  Sentaulo  is 
point  Serral  which  is  black,  having  a  reef  stretching  fr^m  it  to  the  distance  of  two 
cables'  lengths.  North-eastwaid  of  this  point  is  the  little  island  of  Toralla,  which 
is  equal  to  the  point  in  height,  and  at  a  distance  appears  to  be  a  part  of  it;  a 
ledge  runs  off  from  its  south-west  extremity. 

Within  point  Serral  2^  miles,  is  cape  de  Mar,  which  is  low,  and  of  a  sandy 
colour.  It  projects  considerably  into  the  sea,  and  constitutes  a  principal  nuuk 
for  leading  into  the  luurbour.  From  it,  to  the  distance  of  two  cables*  lengths,  a 
reef  extends,  part  of  which  is  visible  at  low  water,  but  the  whole  is  covered  with 
the  flood,  and  the  sea  with  a  swell  breaks  over  it. 

On  the  opposite  or  northern  side  of  Vigo  bay  there  are  reeh  with  rocks  above 
water,  extending  to  the  distance  of  nearly  i  a  mile  from  the  projecting  points 
between  Subrido  point  and  Buas  island,  a  small  island  close  in  shore,  and  about 
7  miles  within  the  point ;  so  that  the  reefs  running  from  cape  de  Mar,  witii  those 
from  the  opposite  point,  form  what  may  be  considered  the  bar  of  the  harbour, 
leaving  a  channel  of  about  |  of  a  mile  wide,  with  soundings  of  20  to  22  fathoma 
midway. 

The  beach  of  Vigo  is  clean,  and  there  is  a  good  depth  before  it,  wherein  is  the 
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usual  anchorage,  in  from  18  to  8  fathoms,  mud.  It  is  nsoal  to  moor  with  the 
best  anchor  North,  and  the  other  South,  as  a  ship  will  lie  thas  weU  sheltered 
from  the  sea  on  the  west  by  the  Ciea  islands.  It  is,  howeyer,  said,  that  off  the 
village  of  Teis,  about  2  miles  higher,  they  would  be  safer ;  as  they  may  here 
make  fsist  a  cable  on  shore,  and  cany  out  an  anchor  northward,  when  lying  in  6 
&thoms.  £astward  of  Bonde  point,  which  is  two  miles  above  Teis,  many  vessels 
may  anchor,  in  from  15  to  6  fathoms,  mud,  and  lie  in  safety  from  all  winds  ;  and 
above  this  part,  vessels  without  anchors  or  cables  may  run  aground  anywhere  on 
the  mud,  until  necessaries  can  be  procured,  when  they  may  be  lightened  and  got 
off  safsly. 

Vigo  bay  is  readily  known  when  approaching  from  north  or  south  by  the  islands 
of  Ona  and  Cies.  At  a  distance  in  the  offing,  however,  these  islands  appear  to  be 
part  of  the  main  land,  and  it  will  then  only  be  known,  if  the  weather  is  clear,  by 
Monte  Curota,  28  miles  northward  of  the  south  entrance,  and  by  Monte  Na  Senora 
del  Alba,  which  is  a  sharp  pointed  hill  with  a  chapel  on  its  summit  about  8  miles 
inland  on  the  south  shore  of  bay.  The  land  is  high  and  level  to  the  southward  of 
the  entrance ;  and  no  opening  will  be  seen  until  at  the  mouth  of  the  river 
Mino.  The  bay  may  be  entered  by  the  north  passage  between  cape  Hombre  and 
Gaballo  point,  the  north  extreme  of  the  Cies  islands ;  or  by  the  south  passage 
between  the  dangers  south-west  of  the  southern  island  and  those  extending 
westward  from  Monte  Ferro.  In  a  case  of  necessity  vessels  may,  if  their  draught 
permit,  ran  through  the  passage  between  the  Cies  islands. 

To  enter  by  the  north  passage,  which  is  the  best  with  a  northerly  wind,  after 
giving  Onza  island  a  berth  of  about  1^  or  2  miles  to  avoid  the  dangers  off  its 
south-west  end,*  steer  about  S.S.E.  towards  the  land — ^taking  care  not  to  bring 
Monte  d^  Alba  open  westward  of  Subrido  point  to  avoid  the  Biduido — ^until  Monte 
Ferro,  the  black  round  hill  on  the  south  side  of  the  entrance  to  the  bay,  is  seen 
ia  the  middle  of  the  passage,  bearing  South  a  little  westerly.  Keep  the  latter 
mount  on  this  bearing  until  south-ward  of  Caballo  point,  when  steer  in  mid-channel 
And  haul  gradually  into  the  bay  giving  a  berth  to  the  dangers.  Monte  Ferro 
open  of  the  east  side  of  the  north  Cies  island,  also  clears  the  Biduido  shoal. 

The  light  or  chapel  on  the  summit  of  the  hill  of  La  Guia  bearing  East,  leads  up 
the  bay  to  the  anchorage  off  Vigo.  This  chapel  is  not  readily  recognized  by  a 
stranger ;  it  is  a  very  small  whitewashed  building  upon  a  hill,  apparently  half  the 
height  of  those  beyond  it,  and  is  the  next  projecting  land  beyond  Yigo. 

To  enter  by  the  south  passatfe,  cape  Mar  in  line  with  the  above  chapel  £.  by  N. 
will  lead  in  mid-channel  between  Castros  and  Restinga  do  Laxe  shoals  in  depths  of 
82  to  27  fitthoms.  When  cape  Silleiro  bears  S.8.W.  steer  N.E.  by  E  i  E.  until 
the  chapel  bears  East^  when  proceed  as  before.    At  night,  with  cape  Silleiro  light 

*  Galera  point,  the  south  end  of  this  island,  is  fonl  to  some  distance  ont.  At  about  |  mile 
S.W.  \  W.  from  the  point  there  is  a  rocky  patch  on  which  the  sea  breaks ;  a  patch,  on  which 
sea  is  said  to  break  occasionally,  is  also  reported  to  exist  at  about  1}  miles  W.S.W.  from  the 
point. 


478  OPORTO. 

bearing  S.E.,  bring  Cies  revolving  light  N.E.,  and  then  steer  E.  by  N. ;  shoaH 
the  flashes  of  La  Guia  light  be  seen,  keep  it  on  this  latter  bearing  until  cape 
Silleiro  light  bears  S.S.W.  distant  8^  miles,  then  steer  aboat  N.E.  by  E.  i  E. 
until  La  Gnia  light  bears  East,  and  proceed  as  before. 

Should  the  wind  prevent  the  vessel  from  following  these  courses,  give  a  good 
berth  to  the  ledges  extending  from  the  different  points  and  to  the  Zalgueiron  rock, 
and  do  not  approach  the  shore  to  a  less  depth  than  8  fathoms.  To  clear  the 
Bomeira  reef,  keep  Caballo  point  open  of  Subrido  point  until  Ganges  church 
is  well  open. 

Oporto. — The  town  of  Oporto  stands  high,  having  a  black  steeple  near  its 
centre.  As  the  land  is  approached  the  church  tower  of  Joao  de  Foz  will  be  seen 
near  the  mouth  of  the  river ;  also  the  chapel  of  Na.  Sa.  de  la  Luz,  and  near  it  a 
lighthouse.  This  latter  building  is  a  square  white  tower,  painted  with  a  broad 
red  band ;  it  shows  a  fixed  light  {flashing  every  minute)  at  170  feet  above  the 
sea,  visible  15  miles. 

From  the  north  point  of  the  entrance;  a  ledge  of  rocks  extends  to  the  S.W., 
8  parts  of  this  are  always  above  water.  Outside  this  is  another  ledge,  Filgueira, 
which  is  always  visible,  and  to  be  left  on  the  port-hand  when  entering  the  river. 
Southward  of  these  is  a  sunken  rock,  called  the  North  Lage,  and  farther  south,  at 
the  distance  of  14  to  16  &thoms,  is  the  South  Lage ;  the  entrance  to  the  river  is 
between  these  rocks.  After  crossing  the  bar,  a  rock  will  be  seen  at  the  end  of  a 
reef  running  out  from  Ango  Dome ;  upon  this  is  built  a  small  round  tower,  named 
De  Cruz,  or  Pilar ;  also  another  rock,  named  Agulha ;  southward  of  these  is  a 
long  ridge  of  rocks,  forming  a  breakwater.  Cabadelo,  the  south  point  of  the 
entrance,  is  low  and  sandy. 

When  bound  to  the  river  it  is  necessary  to  know  the  latitude  with  accuracy. 
South-westerly  and  north-westerly  winds  send  a  heavy  sea  upon  the  coast. 

The  bar  is  liable  to  considerable  changes,  occasioned  by  the  sudden  swellings 
of  the  river,  termed  *  freshes',  and  from  the  heavy  westerly  gales  to  which  it  is 
exposed.  The  freshes  most  frequently  take  place  in  the  spring  of  the  year,  and 
proceed  from  the  melting  of  the  snow  on  the  mountains  of  Spain.  The  rise  of 
the  water  in  the  river,  at  these  times,  is  frequently  as  much  as  40  feet,  and  the 
rapidity  of  the  stream  is  so  great  as  to  break  vessels  adrift  from  their  moorings^ 
and  occasion  their  total  loss,  it  being  impossible  to  afford  them  the  smallest 
assistance.  As  no  dependence  can  be  placed  on  the  anchors  in  these  times  of 
danger,  precautions  are  generally  taken  by  the  masters  of  vessels  to  secure  the 
end  of  a  cable  to  trees  on  the  bank  of  the  river,  or  to  stone  pillars,  which  have 
been  provided  for  the  .purpose.  They  have  ample  time  for  preparation,  as  the 
approach  of  one  of  these  freshes  is  communicated  from  the  interior  several  days 
before  its  arrival ;  during  which  time  the  river  gradually  swells  and  attains  its 
greatest  height. 

The  bar  being  liable  to  alterations,  &c.,  as  before  mentioned,  renders  it 
absolutely  necessary  to  employ  a  pilot.     The  pilots  are  generally  fishermen  of  the 
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port,  who  are  always  ready  to  go  off  when  a  vessel  comes  in  sight,  unless  the 
weather  prevents  their  getting  out,  or  it  he  so  thick  that  they  cannot  discern  the 
marks,  the  land  being  low  and  level. 

The  following  observations  on  the  bar  and  harbour  of  Oporto  are  from  the 
Nautical  Magazine,  1882,  page  507 : — 

''  The  first  precaution  to  be  observed  when  bound  to  Oporto,  is  to  be  certain  of 
the  latitude,  as  there  is  a  great  sameness  in  the  appearance  of  the  land,  and  the 
towns  northward  of  Oporto  are  seen  at  a  great  distance.  No  vessel  should  attempt 
the  bar  without  a  pilot,  as  it  is  constantly  shifting,  and  the  freshes  render  it 
extremely  dangerous.  Mr.  Chahles  Gahan,  the  second  master  of  H.M.  brig 
Royalist,  informs  us  that  vessels  are  frequently  prevented  from  entering  the  river 
for  three  or  four  weeks  at  a  time.  In  addition  to  which,  Mr.  H.  J.  Stbutt,  the 
master  of  H.M^S.  Victor,  commanded  by  Captain  Ellige,  says,  that  no  vessel 
drawing  more  than  15i  feet  of  water,  can  pass  it  at  any  time. 

On  the  extraordinaiy  and  dangerous  freshes  to  which  the  river  Douro  is  subject, 
Mr.  Stbutt  makes  the  following  useful  observations : — ''  It  is  perhaps,  superfluous 
to  observe,  that  the  great  extent  of  the  river,  the  steepness  of  its  banks,  narrow 
bed,  and  debouchure,  as  also  the  number  of  streams  tributary  to  it,  make  it 
liable  to  considerable  irregularity  in  rise  and  strength  of  current.  Now,  the 
seasons  here  are  tolerably  regular ;  the  rains  are  heavy,  continuous,  and  general. 
Thus  the  river  is  occasionaUy  swollen  above  its  customaiy  level.  Again, 
during  the  prevalence  of  West  and  S.W.  winds,  to  which  its  entrance  and  princi- 
pal direction  is  exposed,  its  stream  is  more  or  less  impeded,  as  those  winds  cause 
an  accumulation  of  sand  along  the  shore  to  seaward,  and  upon  the  rocks,  which 
are  the  fundamental  basis  of  the  bar.  Thus  arises  its  liability  to  '  freshes* ;  the 
strength,  duraidon,  and  importance  depending  upon  the  conjoined  operation  of 
some  or  all  of  these  causes.  The  periodical  isXL  of  the  stream  being  overcome, 
and  a  gradual  rise  continuing  for  two  or  three  days,  is  a  certain  indication  of  one 
being  at  hand  ;  and,  when  the  waters  begin  to  find  vent,  before  the  commencement 
of  the  run  is  perceptible,  the  middle  of  the  river  is  covered  with  rubbish,  patches 
of  foam,  &c.  The  Fictor  experienced  one,  accompanied  with  about  ten  days'  rain, 
with  few  intermissions,  and  those  chiefly  drizzling.  During  that  time  the  wind 
was  westerly,  but  neither  very  strong  nor  steady.  The  first  indication,  viz., 
loss  of  tide,  was  observed  two  days  before  the  rubbish  and  foam  were  observed ; 
the  day  following  it  attained  full  strength,  and  subsided  on  the  third  morning 
afterwards  to  the  usual  strength  of  current.  We  had  4f  knots  alongside  ;  in  the 
middle  of  the  stream  it  was  of  twice  that  velocity.  There  can  be  little  doubt  that 
the  strength  of  this  fresh  is  very  often  much  exceeded,  especially  in  the  cfpring  of 
the  year,  when  a  sudden  thaw  on  the  mountainous  tracts  which  border  the  river 
occasions  the  descent  of  a  great  body  of  water.  At  all  events,  the  utmost  pre- 
caution for  holding  a  vessel  is  indispensable  ;  for  the  bottom  is  of  light  soil,  soft, 
but  not  tenadous,  and  appears  to  be  considerably  agitated ;  and,  strange  as  it 
may  be  thought,  two  vessels  on  the  opposite  shore  had  their  bowers  in  the  stream 
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washed  astern,  a  cireamstance  which  is  stated  to  be  not  uncommon  at  sneh  times, 
owing  to  the  rapidity  of  the  stream." 

Directions. — The  following  Directions  for  the  Douro,  by  Commander  Bslcrer, 
of  H.M.S.  jEtnUf  1888,  are  extracted  from  the  ''  Sailing  Directions  for  the  West 
Coasts  of  France,  Spain  and  Portugal  "  by  Staff  Commander  James  Pkmn  BJ^. 
published  by  the  Hydrographic  Office,  Admiralty,  1867. 

**  The  land  in  the  vicinity  of  Oporto  may  be  easily  recognized,  as  the  heights 
of  Monte  da  Babida  and  of  Fnrada,  which  form  the  river  gap,  being  200  feet  high, 
and  only  1^^  miles  from  the  coast,  will  point  out  the  entrance  of  the  river  by  the 
peculiar  haze  behind  them.  It  may  also  be  known  at  a  considerable  distance,  if 
the  weather  be  moderately  clear,  by  the  hills  of  Congi'egados  and  Lapa,  on  the 
northern  limits  of  the  city.  The  latter  hill,  which  is  the  nearer  of  the  two,  and 
500  feet  high,  may  be  distingaished  by  a  ronnd  tower  near  a  gloomy-looking 
convent  on  the  heights  over  Matozinhos.  To  the  northward  is  the  conspicuous 
chapel  of  San  Joao  da  Apollonia ;  it  is  easily  known  by  its  three  large  umbrella 
shaped  trees,  On  the  southern  range,  and  at  nearly  the  same  distance  from  the 
Lapa,  is  San  Ovidio,  about  the  same  apparent  magnitude  as  the  chapel  of  Santa 
Apollonia  ;  and,  at  the  entrance  close  to  the  water,  the  church  of  San  Joao  de  Foz* 
if  the  weather  be  fine,  is  also  very  conspicuous. 

To  a  vessel  coining  from  southward,  into  12  fiithoms  water,  the  probable 
outline  of  the  land  to  the  northward  will  be  the  Queijo  fort,  black,  with  four  white- 
capped  turrets  at  its  angles  ;  Crastro  hill,  flat-crowned,  and  rising  close  north  of 
the  lighthouse ;  and  in  the  distance  the  chapel  of  San  Joao  da  Apollonia,  capped 
by  the  umbrella  trees.  The  coast  to  the  southward  of  the  CabedeUo,  or  sandspit, 
is  sandy,  but  may  be  distinguished  from  it  by  the  fishermen's  hufe,  which 
commence  a  few  miles  to  the  southward,  and  continue  a  great  distance.  Should 
the  weather  be  too  hazy  to  distinguish  the  outline  above  described,  it  will  be 
necessaiy  to  pay  attention  to  the  soundings,  which  cumot  far  mislead,  if  to  the 
southward  of  Leichoes. 

Off  the  bar,  in  9  fathoms,  the  bottom  is  hard  and  sandy ;  to  the  northvnud  or 
southward  of  it  the  sand  is  mixed  with  mud.  In  this  depth,  if  near  the  bar,  the 
vessel  will  be  a  little  more  than  a  mile  off  the  land ;  and  here  the  rollers  on  the 
bar,  if  they  top,  will  be  perceived.  Kto  the  northward  of  the  bar,  the  convent  of 
Slanta  Clara,  near  Villa  de  Conde,  will  be  seen  in  clear  weather. 

If,  on  making  the  land  in  hazy  weather,  its  higher  outline  cannot  be  defined,  it 
will  be  well  to  look  narrowly  to  the  beach,  bearing  in  mind  that,  although  a  con- 
siderable range  of  sandy  beach  lies  to  the  southward  of  the  Douro,  yet  it  is  theie 
studded  with  huts,  whereas  none  are  to  be  seen  near  the  Douro.  Should  the 
beach  appear  to  be  sand,  with  a  few  boulders,  or  large  rounded  rocks,  the  eye 
should  be  carried  northerly  to  ascertain  whether  the  slope  of  the  dark  land  terminates 
in  sand,  with  a  clump  of  these  boulders  there,  as  well  as  on  the  land.  If  this  be 
the  case  the  vessel  will  be  to  the  southward  of  the  bar,  and  off  its  shoalest  part.    By 
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tracing  tiie  sand  (which  is  a  long  spit)  northerly,  the  fort  of  San  Joao  da  Foz  will 
be  discerned,  and  the  Sonth  Filgneira. 

This  rock  is  connected  by  sunken  rocks  with  the  main  land  at  the  fort.  If,  on 
the  other  hand,  the  shore  shoald  exhibit  rough  rocky  ledges,  with  sandy  bays 
between  them,  the  vessel  will  be  to  the  northward  of  the  bar,  and  the  Black  fort 
(Qneijo)  will  be  seen  where  the  long  sandy  beach  commences  to  the  northward. 
Here  the  water  shoald  not  be  shoaled  to  less  than  10  £Btthoms,  and  it  would  be 
advisable  to  keep  to  the  S.W.  to  avoid  the  Leiohoes. 

Approaching  the  Bar. — The  city  of  Oporto  may  be  seen  in  clear  weather  at  the 
distance  of  12  or  14  miles.  The  steeple  of  Los  Glerigos  is  a  very  prominent 
object,  and  when  brought  E.S.E.  the  land  may  be  approached  on  this  bearing 
until  the  water  shoals  to  9  fstthoms.  By  night  a  vessel  should  iiot  go  into  less 
than  15  fathoms,  unless  the  weather  be  very  fine,  in  which  ease  she  may  run  into 
12,  where  it  would  be  advisable  to  anchor  until  daylight,  as,  in  the  event  of 
calms,  currents,  morning  fogs,  or  easterly  winds,  much  delay  and  loss  of  tide 
might  be  occasioned. 

If  the  fog  be  not  very  thick  the  church  of  Santa  Catherina  and  the  white  dome 
of  Anjo  will  probably  be  seen ;  keeping  these  objects  in  line,  vessels  of  12  feet 
draught  should  not  shoal  to  less  than  5  £Btthoms ;  but  as  long  as  the  Black  fort 
ia  kept  open  westward  of  the  North  Filgueira,  four  times  the  length  of  the  latter, 
there  is  no  risk  in  this  depth,  provided  the  vessel's  head  be  off  shore,  with  steerage 
way.  If  there  be  much  swell  this  will  probably  be  the  line  of  the  rollers,  when  a 
vessel  should  not  stand  «o  fiEur  in. 

If  the  chapel  of  San  Joao  da  Apollonia  be  made  out,  bring  it  and  the  lighthouse 
IB  one,  N.E.  by  E.  i  E.,  and  stand  on  in  that  direction  until  Santa  Catherina 
church  and  Lapa  convent  are  in  a  line ;  these  cross  bearings  will  place  a  vessel 
in  6  jbthoms,  and  in  the  best  position  for  taking  a  pilot  on  board.  If  compelled 
to  wait,  give  West  to  S.W.  the  preference  in  laying  the  ship's  head  to  seaward. 
A  considerable  offset  will  secure  her  from  danger  of  indraught  in  this  position ; 
the  offset,  especially  during  the  winter,  prevailing  until  the  freshes  have  been  over- 
come by  the  ordinary  flood  tides,  which  are  pretty  regular  from  June  until  November. 

The  bar  of  Oporto  is  an  unsafe  lee  shore,  especially  with  the  wind  from  West  to 
S.W. ;  but,  with  the  wind  from  N.W.,  vessels  may  with  safety  approach  to  examine 
the  state  of  the  bar,  provided  always  that  the  latitude  be  known  (or  land  made 
out),  and  the  usual  precautions  of  the  lead  and  a  good  look  out  be  attended  to. 
If  the  weather  should  be  so  hazy  that  San  Joao  da  Foz  fort  and  the  lighthouse 
cannot  be  distinguished,  it  will  be  unsafe  to  approach  the  bar ;  at  the  same  time 
it  should  be  borne  in  mind,  that,  if  the  haziness  commenced  before  10  a.m.,  and 
not  the  result  of  bad  weather,  it  may  be  expected  to  clear  off  about  noon. 

It  is  unsafe  to  trust  boats  outside  the  bar  on  the  ebb,  unless  they  have  a  vessel 
to  resort  to,  as  the  overfalls  on  freshes  or  springs  would  prevent  their  evading  any 
roller  which  might  follow  them  in. 

The  Anchorofje  outside  the  bar  is  good  in  any  depth  between  10  and  14  fathoms 

II 


482  OPORTO. 

but  if  bad  weather  be  anticipated  the  Leiehoes  should  bear  at  least  North  from 
the  anchorage.  Slip  ropes  and  buoys  should  always  be  on,  as  the  swell  at  times 
renders  weighing  dangerous  as  well  as  impossible. 

The  Bar, — To  give  sufficient  directions  4io  a  stranger  for  entering  the  Dooro  is 
impossible,  for  the  channel  is  so  intricate  that  even  with  a  considerable  aeqaaint- 
ance  with  the  place  much  care  and  promptitude  is  requisite,  and  most  particularly 
with  regard  to  the  helm.  The  bar — the  great  obstruction  to  its  nayigation — \b  a 
broad  and  constantly  shifting  belt  of  sand,  having  generally  about  20  feet  water 
over  it,  at  ordinary  high  tides.  From  November  until  May  the  bar  is  seldom  iree 
from  rollers.  Those  which  endanger  vessels  rarely  top  heavily  at  the  distance  of 
a  mile  from  the  shore,  unless  in  gales  ;  but  should  the  ebb  have  made,  the  attempt 
to  enter  against  it  would  be  attended  with  extreme  danger. 

Although  the  bar  may  be  impassable,  it  does  not  follow  that  there  can  be  no 
communication  with  the  shore,  as  even  at  half-ebb,  the  worst  time  of  tide  for  the 
bar,  boats  can  go  off  from  the  beach  between  Foz  and  the  lighthouse,  and  nearly 
at  all  times  from  the  huts  of  Monte  Crasto.  The  boats  used  for  this  purpose 
(Catraias)  go  through  very  heavy  seas  safely,  when  no  ships'  boats  could  live. 
The  dangers  at  and  within  the  bar  are  much  exaggerated  by  the  pilots,  whose 
noise  and  confusion  in  bringing  a  vessel  in  is  intended  to  prodace  undue 
impressions  of  intricacy  and  danger,  whereas  vessels  drawing  from  9  to  12  feet 
may  safely  enter  at  high  water,  and  even  at  half-flood,  without  a  pilot,  many  cases 
having  occurred  in  which  masters  who  would  not  be  imposed  upon  have  brought 
the  vessels  over  the  bar  in  defiance  of  the  pilot's  assertion  that  such  a  step  would 
be  impracticable. 

Tides, — It  is  high  water  at  the  bar  of  Oporto,  frill  and  change,  at  2h.  8Qm. ; 
springs  rise  on  an  average  about  10  feet,  and  neaps  7  feet,  which  may  be  further 
increased  by  nine  inches  or  a  foot  in  easterly  winds.  The  pilots  affirm  that  in  the 
heaviest  freshes  the  tide  is  not  increased  on  the  bar  more  than  one  foot.  The 
western  swell  being  checked  by  the  freshes  from  the  Douro,  the  rollers  on  the  bar 
become  terriflo,  and  not  unfrequently  detain  vessels  entering  or  departing  for  five 
or  six  weeks. 

The  freshes  are  occasioned  more  by  extensive  thaws  in  the  mountainous  ooontry 
which  feeds  this  river,  than  by  heavy  rains,  and  may  be  expected  in  their  greatest 
force  during  the  months  of  March  and  April, — even  as  late  as  May, — ^but  the 
increased  rise  and  rapidity  of  the  tides  which  is  occasioned  by  rain  alone  may 
occur  between  November  and  May.  The  latter  do  not  produce  any  dangerous 
consequences ;  but  the  effect  of  thaws  and  rain  combined,  occasions  such  an 
increase  in  the  rapidity  of  the  stream  that  vessels  cannot  then  trust  to  their 
anchors,  which  are  sometimes  undermined  by  the  current,  and  not  unfrequently 
trees  and  other  large  bodies  are  brought  down  by  the  stream. 

The  rise  of  the  river  under  these  circumstances  is  very  great.  It  is  said  by 
actual  measurement  to  be  10  feet  above  springs,  and  the  velocity  from  the  sadden 
fall  at  the  bend  has  been  estimated  by  the  pilots  at  almost  14  miles. 
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Daring  ihe  freshes  the  vessels  are  secured  in  tiers,  the  innermost  being  secured 
to  stone  bollards  or  rings  let  into  the  piers  for  the  purpose,  and  are  kept  aboat  40 
feet  from  the  shore  by  brows  both  forward  and  aft,  and  well  lashed  to  admit  of 
rising.  Daring  the  vernal  freshes  additional  precaationary  measares  will  probably 
be  necessary.  It  is  said  that  the  eddy,  daring  the  freshes,  has  been  strong  enough 
to  bring  a  boat  from  Lazaretto  point  up  to  the  Cavaco  gate. 

lAJe  Boats, — A  society  at  Oporto  for  the  rescue  and  preservation  of  wrecked 
seamen,  and  an  establishment  with  life  boats  and  apparatus  for  reaching  vessels 
in  distress,  exists  on  the  banks  of  the  Douro,  just  within  the  bar. 

Anchorage  in  the  Eiver. — The  best  anchorage  is  in  the  bight  of  San  Antonio, 
where  the  freshes  cause  a  kind  of  eddy,  and  as  near  the  convent  as  possible ;  not 
allowing  the  dome  of  the  Serra  convent  to  be  seen  outside  the  quay.  There  will 
be  no  danger  of  grounding  at  low  water  springs.  A  good  berth  for  a  vessel  of  war 
will  be  to  bring  the  wine  company*s  store,  (a  white  house,  on  the  starboard  bow,) 
and  the  eastern  red  gate  of  the  garden  wall  of  the  Cavaco  abreast  the  starboard 
gangway.  It  is  customary  to  make  the  starboard  bower  cable  fast  to  the  shore. 
The  holding-ground  in  the  stream  is  very  loose  ;  however,  a  bower  is  usually  laid 
out  there  at  a  long  scope  for  the  off  strain,  and  as  the  stream  swells,  gradually 
heave  in  shore,  until  the  starboard  cable  is  nearly  ahead.  In  this  position  but 
little  strain  is  experienced,  and  the  port  chain  will  bury  itself  in  the  mud,  which 
is  very  deep. 

Directions. — The  long  leading  mark  is  Santa  Catherina  church  on  with  the 
sonth  belfry  of  Lapa  convent,  bearing  E.  f  S.,  find  on  this  course  vessels  should 
stand  in  for  the  bar,  particularly  if  the  bar  or  pilot-boat  is  on  the  look-out.  Should 
the  haze  prevent  the  Lapa  from  being  seen,  Anjo  dome  and  Santa  Catherina  will 
answer  the  same  purpose ;  and  when  on  the  bar,  it  is  rather  safer,  although  the 
space  between  those  marks  is  apparently  trifling. 

Two  cross  bearings  will  now  come  on  nearly  at  the  same  instant,  and  even  in  the 
thickest  navigating  weather,  can  be  discovered,  viz.  Qneijo  fort  and  North 
Filgueira,  and  the  Northern  or  Pilot's  staff  of  San  Joao  da  Fez  over  South 
FUgueira.  This  is  the  shallowest  part  of  the  bar.  Now,  edge  northerly  to  bring 
a  building  called  the  Bar  Mark  and  Santa  Catherina  in  one,  and  stand  on,  keeping 
a  little  northerly  withal,  but  bearing  in  mind  that  the  cross  bearings  of  Bar  Mark 
and  the  Cross  of  Anjo  chapel,  as  well  as  the  two  staffis  of  San  Joao  da  Foz,  in 
line,  meet  on  a  very  small  rock  called  the  Staff  rock,  which  is  awash  at  low  water 
springs,  with  deep  water  round  it.  The  moment  the  line  of  the  two  staffs  ill 
passed,  get  into  the  line  of  Anjo  chapel  cross  and  the  Bar  Mark,  and  stand  on 
until  abreast  the  semi-circular  stone  wall,  against  which  a  vessel  may  almost  rub 
her  side: 

From  thence  pass  on  the  south  side  of  the  Cruz,  but  very  close,  as  a  rock 
called  the  Agulha  or  Needle,  having  li  feet  on  it  at  low  water,  lies  S.  }  W.  from 
it,  distant  half  a  cable.  After  passing  the  Cruz  (looking  astern)  keep  the  centre 
of  South  Filgueira  in  one  with  the  south  side  of  the  Cruz  until  the  dome  of  the 
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Foz  is  over  the  sontii  extremity  of  the  Ai^'o  Battery  ruins.  The  coarse  shonlcl 
then  be  shaped  for  the  willow-tree  at  the  fountain  nnder  the  Monte  de  Babida, 
nntil  Santa  Catherina  is  well  open  of  swamp  island,  when  steer  direct  for  GlerigoSy 
recollecting  that  all  the  dangers,  after  passing  the  fountain  steps  are  on  the  south 
side.  Merchant  vessels  anchor  above  and  below  these  steps  ;  ships  of  war  abreast 
the  steps  in  the  fine  season,  and  higher  up,  as  noticed  in  the  freshes. 

Within  the  bar  the  channel  between  the  Lages  (flat  topped  rocks)  carries  from 
8  to  4  fathoms  water.  This  channel  is  comprised  between  those  rocks,  or  rather 
between  the  line  Bar  Mark  and  Anjo  chapel,  and  the  Lapa  turret  and  Anjo  dome. 
The  South  Lage  has  9  feet  on  it  at  low  water,  the  cross  mark  for  it  being  the 
North  Filgueira,  seen  through  the  gap  of  the  southern. 

A  little  more  than  a  cable  inside  the  North  Lage,  lies  Staff  rock,  small  in  size 
and  awash  at  low  water  springs,  and  with  deep  water  round  it ;  it  lie6  in  the  most 
dangerous  part  of  the  channel,  because,  on  the  ebb,  particularly  in  the  freshes,  the 
tide  sets  directly  on  it,  and  consequently,  by  the  slightest  sheer  a  vessel  would 
risk  being  laid  broad-side  on.  Even  with  the  velocity  of  a  steamer  a  vessel  may 
be  detained  some  minutes  at  this  spot.  The  marks  for  it,  however,  are  perfect, 
viz.  the  Bar  Mark  over  the  Cross  of  Anjo  chapel,  and  the  two  staffs  of  San  Joao 
da  Foz  in  one.  To  clear  it,  the  south  edge  of  the  Bar  Mark  should  be  kept  on 
with  the  Cross,  as,  the  instant  it  is  fairly  passed,  it  is  necessary  to  edge  northerly. 

The  next  danger  is  a  patch  about  40  fathoms  N.N.W.  of  the  Cruz,  and  dry  at 
low  water  springs.  The  marks  for  it  are  the  south  staff  of  the  Foz  over  the 
south  pillar  of  the  hospital;  and  Clerigos .  steeple,  just  clear  of  the 
south  edge  of  the  large  detached  rock  between  Cruz  and  Anjo.  This 
patch,  however,  is  generally  avoided  by  hauling  over  to  the  Cabedello  side,  except 
on  a  strong  ebb,  when  the  course  from  the  circular  wall  is  direct  for  the  Cruz  rock 
which  allows  the  tide  to  sheer  the  vessel  clear  of  it.  In  summer  weather,  with 
slack  water,  there  is  no  danger  within  the  Cabedello  bay,  and  rings  are  secured 
in  the  rocks  to  admit  of  vessels  mooring  in  the  6-£&thom  hole.  At  10  yards  from 
the  beach  there  are  8  &thoms  water. 

The  Agulha, — a  small  pinnacle,  with  only  1^  feet  water,  bears  S.  }  W.  distant 
half  a  cable  from  the  Cruz.  The  channel  is  quite  clear  on  either  side  of  it,  but 
that  generally  preferred  is  on  the  north  side  close  to  the  Cruz.  The  marks  for  it 
are  well  defined,  and  always  visible  except  in  dense  fog.  The  first  is  the  dome  of 
the  Foz  over  the  second  pillar  of  the  hospital ;  the  second,  the  Cross  of  Axyo 
church  on  with  the  left  edge  of  Aigo  dome. 

Within  the  Cruz  will  be  found  three  patches  to  be  avoided  by  ships  drawing 
about  12  feet.  The  first  is  on  the  line  of  Anjo  and  Foz  Domes  in  one,  and  may 
be  avoided  by  bringing  in  one  the  South  Filgueira  and  the  large  rock  N.£.  of  the 
Cruz,  just  before  bringing  the  former  mark  on,  so  as  to  pass  close  to  the  edge  of 
the  Northern  fiat.  The  next  patch  has  Anjo  chapel  cross  and  Foz  dome  in  one, 
and  may  be  avoided  by  hauling  northerly  the  moment  the  whole  church  of  Santa 
Catherina  comes  over  the  west  end  of  the  high  water  mark  of  Swamp  island.     The 
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ftBt  patch  is  a  continaation  of  an  iiregnlar  flat  extending  from  the  Lazaretto  ;  bat 

that  side  of  the  channel  vessels  ought  not  to  approach. 

Signals. — The  following  signals  are  we  believe  exhibited  from  the  telegraph 

adjoining  the  lighthoase. 

A  drum  at  masthead The  coast  is  dangerous  ;  pntontto  sea. 

•    A  drum  atmastheadand  one  at  thel  ^       j   j^  ^^^  ^^^j  ^^    y^^^ 
extremity  of  the  right  yard-arm)  ^  '^ 

A  dram  at  each  end  of  yard-arm... By  coming  near  yon  may  be  piloted. 

A  dram  at  masthead,  and  one  onj^^^   ^    ^   ^ 
each  yard-arm ^^^^^  *ux  ^x^  u***. 

Ofobto  is  a  large  city,  boilt  in  the  form  of  an  amphitheatre,  partly  on  the 
sides  and  summits  of  two  hills  on  the  north  side  of  the  river  Douro,  and  partly 
also  on  a  plain  near  the  river,  from  which  it  has  a  strikingly  beautiful  appearance. 
Along  the  whole  length  of  the  town  is  a  quay  with  a  strong  stone  wall,  having 
rings,  bolts,  &c.,  to  which  vessels  may  be  securely  attached  ;  and  from  this  quay 
are  streets  to  various  parts  of  the  town.  At  the  east  end  of  the  city  the  houses 
overhanging  the  river  are  built  on  so  steep  a  decliviiy  as  to  be  accessible  only  by 
steps  cut  into  the  rock. 

The  principal  export  is  port  wine,  which,  although  taking  its  name  from  the 
place,  is  not  really  produced  here,  nor  even  in  {he  environs,  but  comes  from  the 
provinces  of  Tras  los  Montes  and  Entre  Douro  e  Minho.  Other  articles  of 
export  are  oil,  cork,  leather,  sumach,  oranges  and  linen.  The  imports  are 
various,  but  consist  principally  of  woollen,  cotton,  and  other  goods  from  England, 
frsb  from  Newfoundland,  &c. 

The  climate  of  Oporto  is  damp  and  foggy  in  winter,  less  from  the  vicinity  of 
the  Atlantic  than  from  its  position  in  the  midst  of  woods  and  mountains.  The 
cold  is  severe  for  the  latitude,  though  it  seldom  freezes ;  and  in  summer,  on  the 
other  hand,  the  heat  would  be  intense;  if  not  moderated  by  winds  blowing 
regularly  from  the  eastward  in  the  morning,  southward  at  noon,  and  westward  at 
night. 

U0BOV. — ^The  Biver  Tagus,  the  principal  river  of  Portugal,  has  on  its  north 
bank  the  capital,  Lisbon.  At  its  entrance,  between  Forts  San  Julian  and  Bugioe 
it  is  not  more  than  a  mile  wide,  yet  the  depth  is  considerable,  so  that  the  largest 
vessels  are  enabled  to  approach  the  city.  Above  Lisbon,  it  expands  into  a  wide 
basin,  from  2  to  7  miles  across,  but  hitherto  vessels  have  seldom  had  occasion  to 
ascend  so  far,  there  being  no  plaee  of  commercial  importance,  although  the  river 
is  navigable  as  &r  as  Abrantes.  The  banks  of  the  river  are  generally  steep,  its 
current  impetuous,  and  its  waters  turbulent  and  muddy. 

From  the  river,  Lisbon  presents  an  imposing  appearance,  as  it  covers  several 
hills,  and  contains  numerous  palaces,  churches,  and  convents.  The  exports  of 
Lisbon  consist  of  wine,  oil,  fruit,  and  salt.  Among  the  imports  are  hemp,  flax, 
and  linen  cloths  from  Russia ;  iron,  steel,  salt  fish,  timber,  pitch,  and  tar,  from 
the  Baltic;  linen,  cloth,  com,  &c.,  frt>m  Holland  and  Germany;  silks  from 
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France ;  and  cotton  and  woollen  goods,  cod-fish,  hardware,  ale,  porter,  lineOy 
coals,  &c.,  from  England.     Almost  all  the  trade  is  in  foreign  bottoms. 

When  approaching  Lisbon,  vessels  shoold  observe  that  Cape  Boca,  or  the  Rock 
ofLisbo7i,  is  situated  in  Lat.  88**  46'  80"  N.,  and  Long.  9°  29'  43"  W.  It  is 
broad,  moderately  high,  steep  towards  the  sea,  and  has  a  building  on  its  summit, 
from  which  is  exhibited  a  revolving  light  visible  in  clear  weather  about  21  miles. 
The  colour  of  the  light  is  red  for  one  minute,  white  during  45  seconds. 

Near  the  cape  is  a  high  rock,  and  further  out  a  shoal,  over  which  the  sea 
breaks,  although  near  its  outside  are  40  fathoms.  Within  the  cape  the  land 
suddenly  rises  to  a  remarkable  mountainous  ridge,  running  easterly,  with  several 
irregular  risings,  having  on  its  northern  slope  the  town  of  Cintra,  from  which  it 
takes  its  name ;  this  mountainous  ridge  is  a  good  mark  to  know  the  coast  by. 

At  4  miles  S.  by  W.  from  cape  Boca  is  point  Sinchette,  having  a  reef  very 
near  it.  The  intermediate  coast  forms  a  bay,  enclosed  by  a  high  steep  coast, 
excepting  near  the  point,  where  there  is  a  flat  beach.  From  point  Sinchette  the 
coast  eastward  to  Fort  San  Julian  is  everywhere  steep,  but  clean,  excepting  at 
point  Bana  (about  a  musket-shot  westward  of  that  fort)  where  the  ground  is 
shoal. 

A  prominent  object  on  the  north  shore  is  the  lighthouse  of  Gttia,  which  shows 
ajixed  light  at  207  feet  above  the  sea,  visible  12  miles,  and  further  on,  the  fort, 
town  and  bay  of  Cascaes*  ;  in  the  latter  there  is  good  anchorage,  in  from  8  to 
12  fathoms,  sheltered  from  N.W.,  North,  and  N.E.  winds.  The  bottom  of  the 
bay  is  of  sand  and  mud,  and  the  marks  for  anchoring  are,  Guia  lighthouse  in  one 
with  Fort  Santa  Martha,  bearing  about  N.W.  i  W.,  and  the  town  of  Oascaes 
nearly  open  northward  of  Cascaes  fort,  as  the  rocky  irregular  bottom  extending 
from  the  fort  will  be  thus  avoided.  A  vessel  may  lie  in  these  roads  generally 
throughout  the  summer  months,  the  wind  being  almost  invariably  from  north- 
ward ;  but  immediately  the  wind  comes  from  southward  a  heavy  swell  is  thrown 
into  the  bay,  in  which  case  she  should  either  run  to  sea,  or  go  through  the  South 
channel  into  the  Tagus.  Small  coasting  vessels  lie  within  Cascaes  fort 
bringing  it  to  bear  W.  by  S.,  being  there  protected  from  the  westerly  swell.  Boats 
are  hauled  up  on  a  sandy  beach,  under  the  wall  that  continues  from  Cascaes  fort 
towards  the  town. 

At  4  miles  from  Cascaes  is  Fort  San  Julian,  at  the  entrance  to  the  Tagos. 
This  fort  is  large,  and  situated  on  a  high,  steep,  projecting  point,  having  a  small 
reef  around  it.    The  light  tower  near  the  centre  of  the  fortress,  shows  a  Jixed 


*  A  fixed  red  light  is  now  shown  from  a  tower,  painted  with  a  blue  stripe  half  way  from  tfao 
base,  on  Fort  Santa  Martha,  at  62  feet  above  the  sea,  visible  5  miles.  If  kept  in  one  with 
Gnia  light  it  leads  through  the  North  channel  in  6  to  10  fathoms,  sand. 

Vessels  bound  to  the  Tagns  from  northward,  and  passing  cape  Boca,  most,  when  approach- 
ing Gnia  light,  keep  off  the  coast  siiffinentlj  to  open  ont  Cascaes  light,  thns  avoiding  the 
rocks  of  Pombeira,  Nau,  and  Ponta  da  Insna.  If  intending  to  anchor  opposite  Cascaes^  they 
may  do  so  with  Cascaes  and  Gnia  lighthouses  in  one,  in  from  7  to  10  faUioms,  sand. 
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light.  At  5  miles  eastward  of  Fort  San  Julian  is  the  castle  of  Belem,  on  the 
north  shore  of  the  Tagns,  which  stands  upon  a  low  sandy  point,  with  a  battery 
about  it  towards  the  riyer. 

A  strong  red  fixed  light  is  now  shown  at  the  custom-house  station  of  Bom 
Successo,  a  little  westward  of  Belem  castle,  to  enable  vessels  at  night  to  avoid  the 
spit  of  sand  extending  from  that  point.  The  light  can  be  easily  distinguished 
from  all  others  in  the  yicinity. 

The  lighthouse  on  cape  Espichel  is  a  square  tower,  which  shows  a  fixed  light 
Tisible  12  miles. 

The  entrance  to  the  Tagus  is  encumbered  by  two  shoals,  named  the  northern 
and  southern  Cachopos,  which  form  two  channels  into  the  river ; — ^the  north  or 
little  channel  is  between  the  northern  Cachopo  and  San  Julian  fort ;  the  south 
or  great  channel  is  between  the  two  Cachopos.* 

The  North  Cachopo  is  a  rocky  shoal,  with  from  1^  to  4  fathoms  on  it ;  so  that, 
with  a  swell  from  westward,  when  the  ebb-tide  is  running,  the  sea  breaks  over  it 
most  fririously.  It  is  shoalest  towards  its  northern  part,  which  is  about  a  musket- 
shot  from  Fort  San  Julian  ;  thence  it  extends  west  8  miles. 

The  SoiUh  Cachopo  is  still  more  shoal  than  the  northern  one,  for  its  north- 
eastern part  is  always  dry.  On  the  bank,  at  about  S.E.  by  S.  1\  miles  from 
Fort  San  Julian,  is  the  Bugio  Fort,  on  the  tower  of  which  (San  Lorenzo)  is  a  light 
which  revolves  in  1^  minutes  ;  the  duration  of  the  strong  light  is  not  above  12 
seconds,  and  as  it  may  be  clearly  seen  at  the  distance  of  16  miles  when  the 
weather  is  fine,  it  is  a  valuable  mark  for  the  river.  At  low  water  the  Bugio 
appears  to  stand  upon  a  dry  bank,  but  on  the  rising  of  the  tide  the  water  washes 
the  very  walls  of  the  fortress.  On  the  bar  between  the  Cachopo  shoals  the 
depth  is  usually  about  6  fathoms. 

When  entering  the  Tagus  the  great  danger  is  a  strong  ebb  tide,  as  with  the 
wind  from  sea  there  wiQ  sometimes  be  violent  breakers  right  across  the  bar.  At 
such  times  a  vessel  becomes  almost  unmanageable.  In  the  South  channel,  the 
current  is  said  to  set  directly  through.  To  enter  the  river  during  the  ebb  would 
require  a  brisk  gale  and  all  sails  set,  in  order  to  make  any  way,  or  even  to  stem 
the  current ;  and  it  is  to  be  observed  that,  within  the  river,  the -wind  comes  very 
irregularly  through  the  valleys  on  each  side,  unless  it  proceeds  n*om  the  West  or 
S.W.  It  is,  however,  tolerably  steady  when  in  the  direction  of  the  river.  The 
tide  draws  strongly  towards  the  Bugio  bank,  and  hereabout  the  waters  divide  into 
several  counter  currents ;  so  that  a  vessel  approaching  too  near  this  bank  will 
not  obey  the  helm.  From  these  remarks  it  will  be  seen  that,  to  enter  the  Tagus, 
a  pilot  is  indispensable,  more  especially  as  the  tides  are  so  violent  as  to  have 
caused  the  loss  of  many  vessels.     Off  the  city  the  ebb  runs  down  at  the  rate  of 

*  By  an  offiohd  notice,  dated  Lisbon,  November  26th,  1841,  the  pilot  boats  henceforth  bear 
a  hluejlag,  hoisted  at  the  extremity  of  the  yard,  instead  of  the  pennant  hitherto  used  by  them, 
as  the  latter  may  be  eonfonnded  with  the  pennant  used  by  them  as  owners'  signals. 
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7  miles  an  hoar,  so  that  the  anchors  freqnently  come  home,  especially  those  wiifa 
buoys,  which  are  of  no  use,  as,  from  the  violence  of  the  cnrrent,  they  are 
frequently  immersed  in  the  water.  The  flood  tide  is  considerably  weaker  than 
the  ebb. 

North  Channel. — The  north  channel  into  the  Tagns  under  point  San  Julian 
is  scarcely  more  than  ^  of  a  mile  wide,  and  has  a  depth  of  4  to  5)^  £Eithoms  at 
low  water.  To  run  through,  a  thorough  knowledge  of  the  tides,  and  also  a  com- 
manding  breeze,  are  required.  When  about  to  enter,  keep  under  Caseaes  shore, 
and  stand  on  for  the  castle  of  San  Julian,  until  the  bastion  of  the  castle  of  Santa 
Martha,  the  southernmost  fort  in  Cascaes  bay,  is  brought  in  one  with  the  light- 
house of  N.S.  de  la  Guia  N.W.  }  W.,  which  direction  should  .be  preserved  until 
you  have  passed  point  de  Bana,  which  must  have  a  berth  of  2  cables,  on  account 
of  the  reef  extending  from  it.  When  the  tower  of  Bugio  comes  on  with  Mount 
Cordova  (a  hill  of  a  sugar-loaf  form  on  the  southern  land)  bearing  8.E.  ^  S., 
steer  with  that  mark  on  until  the  whole  of  the  north  side  of  the  Tagns  is  open 
of  the  castle  of  San  Julian,  when  you  will  have  passed  the  north-eastern  end  of 
the  north  Cachopo,  and  may  run  along  the  [aortbem  shore  of  the  river  as  &r  aa 
the  castie  of  Belem.  It  should  be  observed  here  that  the  flood  sets  right  on  the 
shoal  S.E.  of  San  Julian,  while  the  ebb  sets  directiy  on  the  north  Cachopa. 

South  Channel. — This  is  the  channel  between  the  Cachopos  banks.  It  is 
about  a  mile  wide,  and  has  a  depth  of  6  to  15  &thoms,  deepening  gradually  aa 
you  approach  Fort  San  Julian.  To  sail  through  this  channel  Mr.  Biddlecombe 
has  given  the  following  directions  : — 

'<  On  entering  the  south  channel  with  a  hit  wind,  and  rounding  the  southern 
extremity  of  the  northern  Cachopo,  keep  the  Peninha  (or  western  part  of  Mount 
Cintra)  open  westward  of  Cascaes  fort,  N.  i  E.,  until  Bugio  fort  comes  in  one 
with  Estrella  dome,  E.  i  N.  Then  steer  towards  Bugio,  keeping  it  in  one  with 
the  Estrella  dome,  in  which  line  the  bar  connecting  the  north  and  south  Caohopoa 
will  be  crossed  in  the  deepest  water,  and  in  not  less  than  6i  &thoms ;  and  when 
the  Paps  are  in  one  with  Jacob's  Ladder  E.N.E.  ^  E.,  the  bar  will  have  been 
passed,  and  the  depth  of  water  will  have  increased.  Now^run  up  with  the  Papa 
in  one  with  Jacob's  Ladder,  or,  if  the  wind  hangs  to  the  northward,  borrow 
as  flEur  as  the  northern  turning  mark  (the  Paps  in  one  with  Cazias,  E.N.E.  i  £)• 
On  the  contrary,  if  the  wind  be  from  the  S.E.,  borrow  towards  the  southern 
turning  mark,  which  is  the  eastern  part  of  the  Paps  touching  the  north-western 
end  of  the  range  of  buildings  at  Boaviagem,  and  bearing  about  E.N.E.,  but  avoid 
getting  too  near  Bugio,  as  the  tides  there  are  difficult,  and  the  bank  is  steep. 
Having  passed  between  Bugio  and  San  Julian,  keep  towards  the  north  shore  till 
Belem  castie  is  in  one  with  the  south  part  of  the  city  of  Lisbon,  bearing  £.  }  S., 
which  clears  all  the  shoals  northward  of  the  sandy  flat  inside  of  Bugio.  Pass 
Belem  castie  at  the  distance  of  2  or  8  cables'  lengths,  and  then  proceed  to  the 
anchorage,  keeping  the  whole  of  Fort  San  Julian  and  all  its  outworks  open  south- 
ward of  the  parapet  of  Belem  castie  which  will  clear  the  shoals^of  Alcantara, 
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tiiiill  the  vessel  arnves  off  the  Packet  stairs,  where  there  is  anchorage  in  from  - 
10  to  14  &thoms,  or  farther  up  in  12  to  16  fathoms  mud. 

Turnitifj  through  the  South  Channel  into  the  River. — On  standing  towards  the 
south-west  tail  of  the  north  Cachopo,  keep  the  Peninha  open  westward  of 
Cascaes  fort  (N.  i  E.),  hj  which  there  will  not  he  found  less  than  12  fathoms, 
until  the  south  part  of  the  city  of  Lishon  is  in  one  with  Bugio  fort,  E.  i  S.,  and 
then  hauling  the  wind  stand  on  until  the  eastern  part  of  the  Paps  touch  the  north- 
western part  of  the  buildings  of  BoaTiagem,  bearing  E.N.E.,  which  is  the 
southern  turning  mark.  So  long  as  the  Peninha  is  open  westward  of  Foi-t  Velho, 
you  may  cross  over  as  fieur  as  that  southern  turning  mark,  but  when  the  Peninha 
opens  eastward  of  Fort  Yelho,  it  is  unsafe  to  stand  quite  so  far  over,  on  account 
of  the  strong  eddy  which  sets  towards  the  South  Cachopo.  Towards  the  north 
Cachopo  you  may  stand  till  the  northern  turning  mark  comes  on,  the  Paps  in  one 
with  Caxias,  about  E.N.E.  i  E.,  where  the  water  is  deep,  and  the  flood-tide  sets 
straight  up  the  channel,  but  remember  that  the  north  Cachopo  is  on  that  side  steep. 

The  Bi  £Btthoms  shoal  off  San  Julian  extends  a  short  distance  from  the  fort, 
but  deepens  immediately  to  7  fetthoms ;  Fort  St.  Thomas  open  of  the  small 
battery  of  Catelazeite,  on  the  point  near  southward  of  it,  clears  this  shoal. 

Having  passed  San  Julian  and  Bugio  continue  to  work  up  the  river  to  Belem, 
standing  over  to  either  shore  as  &r  as  into  12  fathoms ;  but  a  good  mark  for 
turning  clear  of  the  shoals  on  the  southern  shore,  inside  of  Bugio,  is  Belem  castle 
in  one  with  the  Citadel  of  Lisbon,  which  stands  on  the  first  rise  of  the  land  from 
the  south  point  of  Lisbon.  The  edge  of  the  shoal  continues  very  irregularly 
along  the  shore  as  far  as  Tra£Euia ;  and  abreast  of  Torrao,  a  large  white  building 
in  the  bight,  it  stretches  out  fully  i  a  mile  off  the  shore.  Near  Trafisuia,  a  rocky 
ledge  extends  ^  of  a  mile  in  the  direcidon  of  Caxias,  and  has  deep  water  close  to 
it.  When  above  Trafaria  the  south  shore  of  the  river  is  clear,  with  deep  water 
the  whole  distance  to  Casilhas  point. 

The  shoal  water  on  the  north  side  of  the  river  continues  along  shore  eastward, 
about  ^  of  a  mile  off  shore,  where  there  is  a  depth  of  5  fathoms  to  within  ^  of  a 
mile  of  Belem  castle,  and  there  the  shore  becomes  so  steep,  that  a  depth  of 
5  fathoms  may  be  had  at  200  yards  from  the  castle,  and  9  fathoms  at  800  yards.'' 

OA9XZ. — Cadiz  is  the  most  important  seaport  of  Spain.  The  city  occupies  the 
rooky  and  elevated  extremity  of  a  long,  narrow,  low  tongue  of  land,  which  runs 
about  5  miles  from  the  Isle  of  Leon,  and  encloses  between  it  and  the  mainland  a 
spacious  bay,  which  has  everywhere  good  anchorage,  with  some  excellent  harbours. 
This  tongue  or  isthmus,  joining  the  city  to  the  main  land,  is,  in  parts,  not  more 
than  from  200  to  800  yards  across,  and  is  very  strongly  fortified. 

The  principal  articles  of  import  are  linen,  wool,  silk,  and  cotton,  of  which, 
however,  a  considerable  quantity  is  re-exported ;  sugar,  cocoa,  coffee,  and  other 
colonial  produce ;  timber,  tobacco,  hides,  salted  fish,  &c.  Wine  is  the  principal 
export,  and  is  estimated  to  be  of  the  annual  value  of  upwards  of  £1,000^000 ; 
more  than  half  of  this  is  said  to  be  destined  for  the  English  market. 
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The  harbour  is  snrroanded  on  all  sides,  except  ihe  west,  by  elevated  land.  In 
it  the  anchorage  is  excellent,  although  ships  are  liable  to  some  inconTenience 
when  a  strong  wind  from  the  westward  sends  the  swell  of  the  sea  into  the  bay. 

In  the  northern  part  of  the  outer  harbour  is  the  town  of  Puerto  de  Santa 
Maria,  which  is  about  6  miles  from  Cadiz,  and  affords  that  city  its  principal  sup- 
ply of  fresh  water.  The  town  is  on  the  banks  of  the  river  Guadalete,  on  the  bar 
of  which  there  is  a  depth  of  not  more  than  one  foot  at  low  water. 

On  the  east  side  of  the  inner  harbour  is  the  town  of  Puerto  Beal,  said  to  have 
a  population  of  10,000  persons,  who  are  employed  in  the  neighbouring  extensive 
salt-works.  Near  the  town  is  the  Canal  del  Trocadero,  which  leads  to  the 
arsenal  of  Carraca. 

The  town  of  San  Fernando  lies  on  the  east  side  of  the  isle  of  Leon,  in  ihe 
southern  part  of  the  inner  harbour,  and  is  distant  from  Cadiz  about  6  miles ;  near 
it  is  San  Carlos,  the  residence  of  the  Captain-General,  and  the  Intendant  of  the 
Marines,  the  site  of  the  treasury,  and  other  public  buildings ;  and  on  its  western 
side  is  the  Royal  Observatory.*  The  isle  of  Leon  is  separated  from  the  main 
land  by  the  Rio  de  Sancti  Petri,  or  river  San  Pedro,  a  narrow  stream,  9  miles  in 
length,  and  8  and  4  fathoms  deep.  There  is  a  bridge  (Puente  de  Suazo)  at  the 
eastern  part  of  San  Fernando,  which  leads  from  the  main  land  to  Cadiz. 

Lights. — ^The  lighthouse  of  San  Sebastian  stands  on  the  west  point  of  Cadiz, 
in  Lat.  86°  81'  68''  N.,  Long.  6**  18'  10"  W. ;  it  shows  ajixed  light  (flashing  every 
2  min.  red  and  hrightf  at  148  feet  above  the  sea,  visible  20  miles.f  Two  small 
red  lights  are  also  shown  in  Cadiz  bay,  at  the  entrance  to  the  river  Guadalete. 

At  about  6i  miles  S.  by  E.  :|  E.  from  Sebastian  lighthouse,  is  the  Torre 
Gorda,  or  Great  Tower  (called  also  the  tower  of  Hercules),  situated  on  the  top 
of  a  little  sand-hill ;  it  is  round,  and  below  it  is  a  battery.  Care  must  be  taken 
that  it  be  not  mistaken  for  the  lighthouse,  especially  in  thick  weather,  as  the 
coast  between  consists  of  very  low  beach,  outside  of  which  are  several  ree&.  It 
is  also  to  be  observed  that  at  a  distance  of  12  miles  N.  4  E.  from  the  li^thonse 
stands  the  Casa  de  Beva,  a  tower  on  a  lofty  ridge,  which  may  be  seen  from  the 
surrounding  country  at  a  great  distance ;  it  is  square,  has  a  cupola  on  it,  and 
stands  between  two  large  houses ; — ^from  Rota  the  bearing  and  distance  to  this 
tower  are  N.  by  E.  ^  E.  6  miles. 

In  the  space  between  the  Frayle  and  the  Cochinos,  the  ebb  tide  runs  strongly 
through  the  channels  between  the  shoals,  and  flood  tide,  on  the  contrary,  sets 
towards  them. 

Bocks  and  Shoals. — From  the  point  of  San  Sebastian  a  reef  extends  more  than 

•  Considered  to  be  6°  12'  21"  W.  from  Greenwich  Obaervatory. 

•f  At  the  eninmee  to  the  river  GnadalqulTer,  north-ward  of  Cadiz,  is  a  light,  which  is  as 
conspicaoQS  an  object  as  that  at  Cadiz.  It  is  shown  from  a  lighthonse  erected  on  the  ridge 
of  Perro,  between  the  village  of  Chipiona  and  the  old  convent  of  Regla,  at  130  feet  from  the 
beach.  It  is  fixed  (flashing  every  minute)  is  225  feet  above  the  sea,  and  can  be  seen  from 
about  23  miles. 
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i  a  mile  westward ;  and  at  i  of  a  mile  from  the  lighthoase  N.W.  by  W.  is  La 
011a,  or  Kettle  rock,  having  only  6  feet  water  over  it.  N.N.E.  i  E.  about  one 
mile  from  the  same  tower,  are  two  small  black  rocks,  called  the  Gochinos,  or 
Pigs,  visible  at  low  water,  but  covered  at  fall  tide ;  these  are  in  a  line  with  the 
two  towers  of  the  Carmelite  chnrch.  Within  these,  and  near  the  shore,  is  the 
Friedera  shoal,  always  covered,  bat  the  sea  breaks  on  it  when  there  is  any  swell 
from  without  the  bay ;  the  distance  from  the  Gochinos  to  this  shoal  is  420  fathoms, 
and  it  lies  with  the  church  oi  the  Carmelites  bearing  S.E.  i  S. 

The  Puercas,  or  Hogs,  are  a  cluster  of  black  rocks  extending  E.  by  S. 
and  W.  by  N. ;  they  are  always  distinguishable  by  the  breakers  at  high  water, 
and  visible  when  it  is  low  tide.  The  bearing  and  distance  of  these  from  the 
Gochinos  are  E.  i  N.,  nearly  i  a  mile.  La  Gruz  rock  is  a  rock  above  water, 
the  largest  of  a  number  lying  close  to  the  wall  at  the  foot  of  the  bastion  of  the 
Bonete  or  westernmost  bastion  of  Cadiz. 

£1  Frayle  or  the  Friar,  is  a  rocky  shoal  off  the  N.W.  bastion  of  the  town, 
behind  which  may  be  seen  the  Carmelite  church  before  mentioned.  Its  bearing 
and  distance  from  the  Puercas  are  S.E.  by  E.  485  &thoms  ;  the  least  depth  over 
it  is  14  feet.  When  on  the  east  end  of  this  shoal,  the  GarmeUte  church  will  be 
seen  between  the  two  sentry-boxes  on  the  bastion  of  Candelaria;  and  when  on  the 
west  end,  La  Gruz  rock  will  be  in  one  with  the  tower  of  San  Sebastian. 

El  Diamante,  or  the  Diamond,  is  a  rocky  shoal  extending  N.W.  and  S.E. 
about  165  &thoms,  and  has  over  it  12  feet  at  low  water.  The  mark  for  it  is  the 
flag-staff  of  the  castle  Santa  Gatalina  del  Puerto,  in  one  with  the  easternmost 
part  of  the  Morro  of  Xeres ;  the  northern  part  of  Puerto  Real  will  then  be  in  a 
line  with  the  southern  little  hill  of  Medina,  and  the  Puercas  in  one  with  fort 
Santa  Catherina. 

La  Galera,  another  rocky  shoal  extending  from  north  to  south  nearly 
400  fiftthoms,  lies  at  the  distance  of  412  fathoms  north-westward  of  El  Diamante. 
Its  least  depth  appears  to  be  9  or  10  &et  at  low  water.  On  the  shoalest  part, 
the  southernmost  part  of  Puerto  Beal  will  be  on  with  the  first  top  of  the  Barrueco, 
a  little  hill  having  two  peaks  on  its  summit ;  and  the  steeple  of  San  Domingo  will 
be  covered  by  the  point  of  San  Felipe,  about  a  boat's  length ;  point  San  Felipe 
will  then  be  in  a  line  with  the  ditch  of  the  Land-port  of  the  city. 

Los  Corrales,  or  the  Coral  shoal,  is  one  which  extends  780  &thoms  from  the 
ditch  of  the  Land-port  of  Cadiz  south-eastward :  the  depth  of  water  along  its 
outer  edge,  beginning  at  the  fortifications,  is  from  4  to  10  feet.  The  bottom  is  of 
rock,  with  patches  of  mud. 

Between  Los  Corrales  and  the  castle  of  Puntales  is  the  shoal  bank  of  San 
Domingo,  on  which  are  6i  feet ;  the  bottom  is  of  sand  and  shells.  The  outer 
edge  of  this  dioal  forms  the  narrowest  part  of  the  harbour,  and  lies  in  a  line  with 
the  castle  of  Puntales  and  Torre  Gorda,  or  tower  of  Hercules. 

We  believe  that  these  shoals  are  now  marked  by  buoys. 

DiREGTioMs. — Vessels  entering  Cadiz  harbour  between  the  Puercos  rocks  and 
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Diamante  shoal,  should  keep  Medina  and  Puerto  Real  steeples  in  line  bearing 
aboat  S.E.  i  E.,  until  the  gates  of  St.  Domingo  open  of  the  low  point  of  ^lillip, 
which  has  a  flag-staff  and  saluting  battery  on  its  extremity  ;  or  the  small  mole — 
called  the  mole  of  Seville  gate — ^is  open  of  the  point;  when  the  lead  will  be  a 
sufficient  guide,  and  a  convenient  anchorage  may  be  taken. 

With  a  beating  wind,  the  Diamante  should  not  be  approached  nearer  than  to 
bring  the  south  end  of  Medina  on  with  the  north  end  of  Puerto  Real.  In  stand- 
ing to  the  southward  the  north  end  of  Medina  should  not  be  brought  open 
southward  of  the  south  end  of  Puerto  Real. 

The  best  anchorage  off  the  city  for  yessels  of  moderate  size,  is  with  the 
barracks,  in  ruins,  on  the  isle  of  Leon  touching  or  on  with  Matagorda  fort,  and 
the  dome  of  the  cathedral  twice  or  thrice  its  apparent  breadth  open  east  or  west 
of  St.  Domingo  gates,  in  6  to  6  fathoms  water,  mud.  Small  vessels  and  coastem 
lie  nearer  the  city.  Large  vessels  should  anchor  further  out,  with  the  high 
house — ^the  flrst  large  building  north  of  the  tower — at  San  Fernando  a  little  open 
west  of  Matagorda  fort ;  and  the  cathedral  open  eastward  of  St.  Domingo  gates. 

Vessels  running  up  the  harbour,  after  having  opened  St.  Domingo  gates  of 
Phillip  point,  should  steer  for  Puntales  castle,  keeping  the  high  tower  of  San 
Fernando  open  of  Matagorda,  and  when  abreast  St.  Jose  church,  a  remarkable 
solitary  palm  tree  will  be  seen  on  the  stunmit  of  Martyrs  hill — ^the  first  rising 
land  eastward  of  Torre  Gorda,  with  two  magazines  on  it  a  short  distance  apart — 
which  just  touching  the  south  gable  end  of  a  large  white  building  at  the  water's 
edge  near  Santibanez  mills  leads  clear  of  all  the  shoal  water  until  abreast  of  fort 
Luis.  The  anchorage  between  Puntales  and  the  entrance  to  the  Carraoa  channel 
is  excellent,  and  requires  no  other  guide  than  the  chart  and  lead. 

Vessels  entering  Cadiz  harbour  by  the  north-east  channel,  or  between  the 
Galera  shoal  and  Santa  CataHna  castle,  should  steer  with  Puerto  Real  church 
steeple  in  line  with  the  southern  hummock  of  Marrucco  hill,  imtil  St.  Domingo 
steeple  in  Cadiz  is  well  open  eastward  of  Phillip  point,  when  a  vessel  will  be 
within  the  shoals.  K  turning  in,  do  not  open  any  part  of  Marrucco  hill  north  ^^ 
south  of  Puerto  Real.       ^ 

STSAZT  OF  axBSJkXJTJLBr. — Gbi^ebal  Dibegtions. — In  sailing  from  the  west- 
ward for  the  Strait  of  Gibralt  ar,  the  mariner  cannot  &il  tobe  struck  with  the  i^ear- 
ance  of  the  rival  mountains  of  Europe  and  Africa,  vieing  with  each  other  in  grandeur 
and  sublimity ;  the  [singular  appearance  of  the  almost  insulated  rock  jutting  out 
into  the  sea ;  the  narrow  passage  at  the  entrance  can  scarcely  ML  of  giving  the 
idea  of  the  waters  of  the  Atlantic  having  forced  their  way  in  spite  of  every  obstacle 
which  nature  opposed  to  them, — and  all  enlivened  by  a  brilliant  sun  and  a  tint  of 
colouring  peculiar  to  southern  latitudes, — constitute  a  panorama  of  inimitable 
scenery,  of  which  it  is  impossible  to  form  any  just  idea  but  from  actual  inspection. 

Vessels  bound  to  Gibraltar  from  the  westward,  and  having  passed  the  Cabezos 
and  shoals,  should  haul  in  for  the  Spanish  coast,  especially  if  the  wind  be  north- 
ward of  West,  otherwise  the  current  may  carry  them  eastward  of  the  rock.    TVhen 


STRAIT  OF  GIBRALTAR.  498 

ike  town  of  San  Roqne  appears  well  open  eastward  of  the  rooks  off  cape  Camero, 
they  may  haul  in  for  the  hay,  giving  the  rocks  off  the  cape  a  good  herth,  Having 
ran  np  the  hay  so  for  as  to  open  the  Devil*s  tower,  which  stands  at  the  north 
end  of  Gibraltar,  steer  for  it,  and  anchor  in  what  depth  is  deemed  preferable, 
mooring  S.E.  and  N.W.  so  as  to  have  an  open  hawse  with  a  S.W.  wind. 

In  coming  from  the  westward,  and  bound  np  the  Mediterranean,  the  best 
anchorage  will  be  from  abreast  of  the  northern  part  of  Algesiras  on  towards  the 
river  Palmones ;  yon  will  then  be  able,  with  a  westerly  wind,  to  clear  Enropa 
point.  In  winter  time  the  best  station  is  from  the  Palmones  to  fort  Mirador,  for 
there  yon  will  be  sheltered  from  ^.E.  winds,  which  are  considered  the  most 
dangerous  of  any ;  and  if  you  are  between  the  bridge  and  Algesiras,  moor  N.E. 
and  S.W.  with  two  cables  on  the  N.E.  anchor ;  but  if  between  the  bridge  and 
Gibraltar,  moor  N.W.  and  S.W.  with  two  cables  on  the  S.W.  anchor :  for  there 
the  S.W.  winds  are  the  most  dangerous  :  but  if  unable  to  get  to  either  of  these 
stations,  and  the  wind  within  the  bay  differs  from  that  without,  then  come-to  in 
that  situation  most  convenient  for  running  out  with  the  wind  you  are  desirous  of. 

Should  you  happen  to  be  carried  by  the  current  eastward  of  the  rock  of  Gibraltar 
you  may  obtain  good  anchorage  in  20  &thoms  water,  having  the  Camero  and 
Europa  points  in  one,  and  the  Devil's  tower  just  open :  there  are  gradual  sound- 
ings towards  the  rock,  shoaling  to  4  fathoms.  From  this  anchorage,  you  may, 
by  taking  the  western  tide^  turn  into  Gibraltar  bay,  only  by  standing  a  very  little 
way  off  Europa  point.  You  will  readily  perceive  the  ripple  between  the  current 
and  the  tide ;  and  when  you  think  you  will  be  able  to  weather  the  point,  it  is  not 
advisable  to  stand  direct  into  the  bay,  but  make  a  short  tack  or  two  in  the  tide 
that  sets  from  Europa  to  Camero  point :  otherwise  you  may  get  into  the  eddy-tide, 
which  will  take  you  on  the  weather  bow,  and'  disappoint  and  deceive  you. 

Captain  G.  H.  P.  Whitb,  R.N.,  gives  the  following  directions  for  this  Strait : — 

Beating  from  Tangier  to  Oihrdltar,  wind  blowing  hard  from  th§  eastward. — 
To  perform  this,  a  ship  should  get  under  weigh  at  the  last  quarter-flood,  and  stand 
#  across  to  Tari&,  or  as  &r  northward  as  the  wind  will  allow.  By  the  time  she  has 
arrived  off  Tarifo,  she  will  get  the  ebb-tide,  which,  if  strong,  will,  more  than  likely, 
carry  her  into  Gibraltar  in  three  or  four  tacks.  Remember,  when  working, 
particularly  to  the  westward,  to  make  very  short  tacks,  keeping  very  close  to  the 
land  on  the  in-shore  one. 

When  intending  to  anchor  off  the  New  mole,  with  the  wind  at  East,  a  ship 
should  keep  Europa  point  close  on  board,  and  be  put  under  snug  but  commanding 
sail,  as  it  will  be  necessary  to  brace  round  at  a  moment's  notice,  taking  special 
care  to  keep  as  close  to  the  rock  as  possible.  If  this  be  not  attended  to,  it  will  be 
more  probable  that  she  will  be  some  hours  beating  about  to  gain  the  anchorage. 
Topsails,  jib,  and  spanker,  are  the  most  convenient  sails  to  be  under ;  but  it  will 
greatly  depend  on  the  tide ;  for  the  flood  sets  from  Europa  to  Cabrita — ^in  fact, 
sweeping  the  shores  of  the  bay  ;  therefore,  if,  with  a  flood-tide,  it  be  possible  to 
keep  her  he*id  towards  the  Mole  with  the  fore-and-afl-sails,  particularly  in  a  large 
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ship,  it  would  be  advisable,  as  she  would  then  drift  into  her  anchorage  without  the 
disagreeable  necessity  of  bracing  round  every  minute  to  the  flaws  and  puffs,  which 
are  extremely  violent  in  a  strong  Levanter. 

Should  it  be  ebb-tide  on  approaching  Europa  point,  and  the  wind  at  all  to  the 
northward  of  East,  carry  all  convenient  sail,  working  over  on  the  western  at 
Algesiras  side  of  the  bay,  where  the  merchant  vessels  usually  anchor ;  you  may 
then  shorten  sail,  and  run  down  under  topsails  to  the  new  mole." 

It  has  been  remarked  by  Majob  Renmel,  that  '*  Navigators  who  depart  from 
the  parallel  of  the  southern  part  of  the  Bay  of  Biscay  (say  45*^),  and  sail  in  the 
usual  track  southward,  will  be  assailed  first  by  a  S.E.  current,  and  then  by  an 
easterly  one  until  they  have  passed  the  parallel  of  cape  Finisterre ;  when  the 
current  will  again  turn  to  the  south  of  East,  and  gradually  become  a  S.E.  current, 
till  having  passed  cape  San  Vicente,  it  becomes  easterly  again,  owing  no  doubt, 
to  the  indraught  of  the  Strait  of  Gibraltar  ;  and  this  easterly  current  is  pretty 
general  across  the  mouth  of  the  bay,  between  capes  San  Vicente  and  Cantin. 

Beyond  this  bay  (which  may  be  termed  the  flannel,  of  which  the  strait  itself 
is  the  spout),  the  current  again  becomes  S.E.  or  rather  more  southerly  (as  it  is 
more  easterly  towards  cape  Finisterre),  and  continues  as  far  as  the  parallel  of  25°, 
and  is  moreover  felt  beyond  Madeira  westward,  that  is,  at  least  180  leagues  from 
the  coast  of  Africa ;  beyond  which  a  S. W.  current  takes  place,  owing,  doubtless, 
to  the  operation  of  the  N.E.  trade  wind.  ♦ 

The  rate  or  motion  of  this  current  varies  very  considerably  at  different  times,  that 
is,  from  12  to  20  or  more  miles  in  the  24  hours.  I  consider  16  as  below  the 
mean  rate.  I  have  an  example  of  140  miles  in  8  days,  in  one  of  H.M.  ships, — 
equal  to  17i  miles  per  day, — and  in  another  of  only  12.  The  direction  of  the 
stream  also  varies,  but  commonly  more  towards  the  South  than  the  East,  after 
passing  the  mouth  of  the  strait. 

Near  the  coasts  of  Spain  and  Portugal,  commonly  called  the  Wall,  the  current 
is  always  very  much  southerly,  owing  perhaps  to  the  falling  in  obliquely  on  the 
shore  of  the  great  mass  of  water  brought  by  the  S.E.  current,  which  can  run  off 
only  towards  the  south,  and  round  Cape  San  Vicente  towards  the  Strait's  mouth.*' 

It  has  also  been  observed  by  a  correspondent  of  the  Nautical  Magazine,  vol.  8 
(new  series),  page  616,  that  "  the  currents  and  eddies  on  the  coasts  of  Spain 
and  Portugal  are  so  precarious,  that  from  cape  San  Vicente,  the  same  course 
steered  will  sometimes  take  a  ship  to  San  Lucar,  at  others  to  cape  Trafalgar. 
The  same  error  will  often  be  found  in  a  course  N.W.  by  W.  from  Cadiz,  some- 
times taking  a  ship  on  shore  on  cape  Santa  Maria,  at  another  giviug  her  a  great 
offing  from  cape  San  Vicente.  This  navigation  is  perhaps  rendered  even  more 
uncertain  still  with  a  north  wind,  and  the  cuirent  coming  down  the  west  coast  of 
Portugal.  It  cannot  turn  suddenly  round  cape  San  Vicente,  and  must  clearly 
leave  the  south  coast  in  a  state  of  eddy.  The  unaccountable  losses  which  are 
not  unfrequent  between  cape  San  Vicente  and  Tarifa  may  be  placed  to  this  cause, 
"'hich  has  further  been    aided  in  its  uncertain  nature  by  the  absenee   of  all 
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knowledge  of  the  tides,  no  one  even  pretending,  as  we  are  informed,  to  under- 
stand anything  abont  them. 

On  the  southern  coast  of  the  Strait  of  Gibraltar,  from  eape  Spartel  to  Sierra 
Bullones,  another  tide  runs  along  shore  to  the  westward,  as  shown  on  the  charts. 

In  the  middle  of  the  Strait,  the  current  from  the  Atlantic  Ocean  generally  sets 
in  to  the  eastward.  This  is  supposed  to  be  occasioned  by  the  great  and  continual 
eyaporation  constantly  going  on  from  the  surface  of  the  Mediterranean  sea,  the 
intermediate  rivers  not  affording  a  supply  sufficient  to  restore  the  exhaustion ; 
while  also  under-currents  have  been  coi\jectured  to  return  a  great  portion  of  these 
waters  into  the  Atlantic  back  again;  and  the  changes,  counter-currents,  and 
whirlpools,  which  take  place  near  the  shores,  caused  by  varying  winds,  contribute 
to  restore  and  keep  up  the  equilibrium.  However  this  may  be,  it  is  ascertained, 
as  before  stated,  that  there  actually  is  a  tide  setting  both  outward  and  inward, 
along  each  shore  :  that  from  beyond  the  vicinity  of  Malaga,  the  flood  sets  round 
the  coast  in  a  westerly  direction  towards  Gibraltar,  and  thence  along  the  coast 
of  Spain,  until  it  meets  that  which  comes  from  the  West  off  cape  Trafalgar  ;  and 
that  a  similar  current,  in  a  similar  direction,  sets  along  the  African  shore,  until 
it  passes  cape  Spartel,  and  is  lost  in  the  Atlantic  Ocean. 

But,  although  it  has  hitherto  been  asserted  that  the  central  stream  invariably 
and  unremittingly  runs  eastward,  very  rarely,  if  ever,  standing  still,  yet  there  is 
reason  to  believe  that  this  is  not  strictly  the  fact,  but  that  a  current  is  sometimes 
to  be  found  running  outward  to  the  west,  occasioned  perhaps  by  an  extraordinary 
tide,  a  surcharge  of  water  in  the  Mediterranean,  or  the  prevalence  and  continu- 
ance of  an  easterly  wind,  or  a  union  of  all  these  circumstances  together.  This 
opinion  seems  to  be  strongly  corroborated  by  the  observations  of  several  modem 
navigators  ;  for  Captain  Mallino,  of  H.M.S.  Cambridge,  says  he  is  one  of  those 
persons  who  can  bear  testimony  to  the  current  running  out  of  the  strait  with  much 
greater  velocity  than  ever  he  found  it  running  into  the  Mediterranean.  And 
Captain  Livingstone,  in  1822,  observed  the  general  current  in  the  strait  ran 
westward,  instead  of  eastward,  for  some  hours,  all  across  the  strait,  several 
vessels  at  this  time  being  canied  right  out  to  the  westward ;  and  some  of  them 
drifted  in  the  centre  of  the  strait,  from  abreast  of  Tarifa,  to  nearly  so  far  as  to  be 
opposite  cape  Spartel. 

That  under-currents  do  exist,  and  run  in  a  direction  opposite  to  the  course  of 
the  surface,  seems  generally  admitted,  and  in  a  great  measure  confirmed  by  the 
following  circumstances.  A  vessel,  some  years  ago,  was  lost  at  Ceuta,  and  after- 
wards thrown  up  at  Tarifa,  on  the  European  shore,  a  distance  of  17  miles  to  the 
W.N.W. ;  and  in  1712,  the  Flmnix,  of  Marseilles,  gave  chase  to  a  Dutch  vessel 
near  Ceuta  point,  and  came  up  with  her  in  the  middle  of  the  strait,  between 
Tarifa  and  Tangier,  where,  giving  her  a  broadside,  she  sank ;  a  few  days  after, 
the  sunken  vessel  arose  on  the  shore  near  Tangier,  at  least  4  leagues  westward 
of  the  place  w  here  she  went  down,  and  directly  in  opposition  to  the  common 
surface -current ;  now  this  could  only  be  occasioned  by  a  re-currency,  or  returning 
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current  in  the  deep  water,  in  the  middle  of  the  strait,  that  sets  ontward  to  the 
Atlantic  Ocean.  Captain  Babset  states  that  in  1820,  when  he  was  off  Tangier 
hay,  he  felt  the  current  set,  for  ahont  three  honrs,  decidedly  westward,  and  that, 
while  the  water  at  the  snrfAce  was  going  apparently  eastward,  a  westerly  cazrent 
had  hold  of  the  bottom  of  the  ship.  A  London  ship,  when  at  anchor  at  Tarifii, 
fbnnd  the  tide  running  at  the  rate  of  5^  knots  ;  and  Captain  Walkeb  says,  lie 
has  been  obliged  to  have  a  man  at  the  wheel,  steering  his  vessel  for  the  tide, 
when  at  anchor  under  cape  Spartel. 

A  recent  writer,  speaking  of  this  under-current,  states  that  the  Mediterranean 
sea  is  said  to  be  rather  Salter  than  the  waters  of  the  Atlantic  Ocean.  That  it  is 
not  more  so,  is  ascribed  to  an  under-current  Salter  than  that  of  the  ocean,  which 
runs  out  of  the  strait  and  unloads  the  waters  of  their  excess  of  salt. 

From  the  above  it  will  appear  that  the  current  of  the  strait  of  Gibraltar  is  in 
some  measure  regulated  by  the  tides,  and  that  its  velocity  wiU,  according  to  the 
tide,  vary  from  8  to  6  and  7  miles  an  hour.  Westward  of  Tarifiet,  about  the  full 
and  change  of  the  moon,  it  sometimes  sets  westward  quite  across  the  strait ;  but 
eastward  of  Tarifa  it  sets,  more  or  less,  eastward.  Mr.  Beinxb,  pilot  of 
Gibraltar,  says,  that  with  westerly  winds,  the  current  in  the  middle  of  the  strait, 
between  Europa  point  and  Ceuta,  will  often  equal  the  rapidity  of  7  miles  an  hour, 
and  that  at  such  times  every  point  in  the  bay  will  form  an  eddy  or  whirlpool  at  a 
considerable  distance  from  the  land,  which  may  prove  dangerous  to  approach. 


THE  COAST  OF  AFRICA. 

CAPE    SPARTEL    TO    THE    EQUATOR. 

o«n«rai  Bemariu. — The  West  Coast  of  Africa  extends  north  and  south  of  the 
Equator,  through  70''  of  latitude,  that  is,  taking  as  its  limits  cape  Spartel  on  \he 
north  and  the  cape  of  Good  Hope  on  the  south,  from  lat.  85""  47'  N.  to  84"  21'  8., 
and  has  a  length,  exclusive  of  the  few  indentations,  of  about  5800  miles.  Except, 
perhaps,  in  Senegambia  and  the  bight  of  Biafra,  throughout  its  whole  extent  it 
is  singularly  devoid  of  extensive  peninsulas,  islands,  bays  (properly  so  Called), 
broad  and  deep  estuaries,  or  large  and  navigable  rivers.  There  is  likewise  a 
comparative  freedom  from  outlying  banks  and  rocks,  and  an  absence  of  variety  in 
the  appearance  of  the  land — ^its  general  aspect  being  low,  sandy,  and  desert-like  ; 
there  are,  however,  a  few  exceptions  to  this,  in  the  shape  of  cliffs,  prominent 
capes,  and  verdant  hiUs,  which  are  of  material  assistance  in  determining  a  ship's 
position.  As  a  general  rule,  also,  the  shores  are  approachable  by  the  lead,  the 
soundings  decreasing  gradually  towards  them. 

The  coast  from  cape  Spartel  to  the  Equator  may  be  considered  as  trending  in 
five  principal  directions,  as  follov^^s  : — 
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From  cape  Spartel,  in  lat.  85°  47'  N.,  long.  6**  64'  80"  W.,  to  cape  Barbae,  in 
lat.  22*' 20' N.,  long.  16°  46' W., nearly  S.W.byW.(S.W.byS.«rtt^?)aboutlOOOmiles. 

From  cape  Barbas  to  cape  Verde,  the  western  extreme  of  Africa,  in  lat. 
14°  48'  30"  N.,  and  long.  17°  83'  W.,  S.S.W.  (S.  i  W.)  460  miles. 

From  cape  Verde  to  cape  Palmas,  in  lat.  4°  28'  80"  N.,  long.  7°  42'  W., 
S.S.E.  (S.E.  i  S.)  860  miles. 

From  cape  Palmas  to  Mt.  Cameroons,  in  lat.  4°  18'  N.,  Jong.  9°  12'  E., 
E.S.E.  (East)  1000  miles. 

From  Mt.  Cameroons  to  cape  Lopez,  in  0°  36'  S.,  long.  6°  48'  E., 
S.S.W.  i  W.  (S.  i  W.)  800  miles. 

The  following  are  the  principal  sub-divisions  of  the  coast  among  the  Tarions 
people  and  tribes  inhabiting  the  western  part  of  North  Africa  ;  and  among  several 
of  these  European  nations  have  long  had  settlements  established  either  for  the 
purpose  of  trade,  or  for  the  introduction  of  civilization  and  Christianity. 

BBCABOCCO. — The  N.W.  coast  of  Africa  from  the  confines  of  Algeria  to  the 
river  Draa  or  Draha,  with  the  exception  of  Tetuan,  Oeuta,  &c.,  belongs  to  the 
empire  of  Marocco  ;  south-westward  of  cape  Spai'tel,  the  places  of  most  importance 
are  El  Araish,  Sla  or  Sali,  Rabat,  Mazaghan,  Bb£l  or  Asafi,  and  Mogador. 

BAMASJL, — The  coast  from  the  river  Draa  to  Portendik  forms  the  western 
boundary  of  Sahara  or  the  Great  Desert,  and  throughout  its  whole  extent  there  is 
not  a  single  harbour  or  place  of  the  slightest  importance, — ^indeed,  nothing  but 
a  succession  of  sand-stone  cliffs,  sand  hills,  and  sandy  beaches. 

SEHBOAMBZA  extends  from  Portendik  to  Shebar  river  in  hit.  7°  22'  N., 
long.  12°  83'  W. ;  besides  a  great  number  of  small  native  states,  peopled  by 
various  tribes,  there  are  the  settlements  of  the  French,  British  and  Portuguese 
situated  on  the  coast,  and  on  the  rivers  Senegal,  Gambia,  Jeba  and  Rokelle  ;  these 
are  distributed  as  follows  : — 

I.  nKBcb  8«nesami>ta  or  8«&«eai. — The  chief  French  establishments  are 
1.  On  the  Senegal  river,  the  island  and  town  of  St.  Louis,  the  military  ports  of 
Riqfiard  Tall  and  Dagana,  and  forts  Bakel  and  Podor ;  2.  The  small  island  of 
Goree  on  the  coast ;  3.  The  station  of  Sedhiou  on  the  Casamanza  river  ;  and 
4.  Portendik  in  Lat.  18°  17'  N. 

n.  BritiBli  8«ii«tambU  including  1.  Gat^bia,  a  settlement  occupying  the 
banks  of  the  river  of  that  name  as  far  up  as  Barraconda ;  it  contains  an  area  of 
20  square  miles,  and  the  seat  of  government  is  at  Bathurst, — and  2.  Sierra  Leone, 
a  colony  containing  466  square  miles,  and  a  population  of  41,800  persons,  with 
the  seat  of  government  at  Freetown. 

III.  PortiunaM«  B«iMBuaUa  consists  of  Bissao  island  and  town  at  the  mouth 
of  the  Jeba  river. 

Within  the  extent  of  coast  mentioned  above  are  included  several  laige  and 
important  rivers. 

ouniBA,  is  a  term  applied  to  an  immense  region  of  Western  Africa  extending 
along  both  sides  of  the  gulf  of  that  name  from  the  eastern  frontier  of  Sierra  Leone 
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to  cape  Negro.  It  consists  of  two  great  divisions  viz.,  Upper  Guinea  in  the 
north,  between  the  Kong  mountains  and  the  gulf  of  Grainea  ;  and  Lower  Guinea 
in  the  south,  extending  from  the  former  to  cape  Negro. 

The  political  divisions  of  Guinea  are  fluctuating  both  in  number  and  extent 
owing  to  the  barbarism  of  the  people,  but  the  following  are  the  principal. 

Uppeb  Guinea,  contains  Liberia,  the  Gold  Coast,  Ashantee,  Dahomey,  Yarribay 
Benin,  Eggarah  and  Old  Calabar. 

LowEB  Guinea  contains  Biafra,  Loango,  Congo,  Angola  and  Benguela. 

The  coast  of  Upper  Guinea  is  also  subdivided  into  the  Grain  Coast  (so  named 
from  its  producing  the  malaghetta,  a  species  of  pepper),  the  Ivory  Coast,  the 
Gold  Coast,  and  the  Slave  Coast.  The  first  extending  from  Shebar  river  to  the 
river  San  Pedro  ;  the  second,  so  called  from  the  quantity  of  ivory  produced  by  its 
numerous  elephants,  from  cape  Palmas  to  the  Assine  river  ;  the  third,  formerly 
much  frequented  by  Europeans  for  gold  and  slaves,  from  the  Assine  river  to  the 
Volta ;  and  the  fourth  from  the  river  Volta  to  Cameroon  mountain. 

Gold  Coast. — The  principal  European  establishments  on  this  coast  are  Accra, 
Axim,  Cape  Coast  castle,  Dixcove,  Elmina  and  Lagos.  Cape  Coast  castle  is 
the  chief  town  and  seat  of  government  of  the  British  settlements  ;  and  Elmina  of 
the  Dutch  possessions. 

X.ZBBBZA,  now  included  between  the  meridians  of  12°  20'  and  6"  40^  W., 
contains  Gallinas  and  Cape  Mount  rivers ;  the  town  of  Monrovia,  the  settlement 
of  Marshall,  Little  Bassa,  Middle  Bassa,  Edina,  Grand  Bassa,  Tobocannee, 
Young  Sesters,  Trade  Town,  Little  Culloh,  Errick,  Grand  CuUoh,  Tembo,  Cestos, 
Bock  Cess  point,  River  Sangwin,  Little  Booton,  Grand  Booton,  Sinou,  Little 
and  Settra  Krou,  King  Willis  Town,  Subono,  Baddoo,  Eatoo,  Grand  Bestere, 
Garraway,  Fish  Town,  Harper,  Tabou,  Bereby,  &c. 

Tii«  Ivory  Coast. — Along  that  poi-tion  of  the  Ivory  Coast  lying  between  the 
river  San  Pedro  and  long.  6°  W.,  are  situated  Drewin,  King  George  Town,  and 
Lahou. 

AsaAHTiiB, — ^That  portion  of  the  coast  usually  comprised  within  the  kingdom 
of  Ashantee  extends  from  Grand  Lahou  to  the  river  Volta,  that  is,  from  6°  W.  to 
0**  40'  E.,  and  includes  Grand  Ivory  Town,  Grand  Bassam,  ApoUonia,  Axim, 
Dixcove,  St.  George  del  Mina,  Cape  Coast  Castle,  Anamaboo,  Accra,  and 
Fredensborg. 

DABOBCBT  Is  Supposed  to  extend  from  the  river  Volta  to  the  river  Lagos. 
Here  are  the  towns,  villages,  and  trading  places  named  Quitta,  Fish  Town,  Popo, 
YHiydah,  Badagry,  and  Lagos. 

BBimr  comprises  the  coast  from  the  river  Lagos  to  the  old  Calabar  river, 
between  which  limits  are  the  rivers  Benin,  Forcados,  Niger,  New  Calabar,Bonny,  &c. 

BZATBA. — ^The  coast  of  Biafra  extends  hence  to  cape  Lopez.  The  principal 
places  are  mount  and  river  Cameroons,  Binabia,  river  Gaboon,  and  the  islands 
Fernando  Po,  Princes^  St.  Thomas,  and  Anno  Bon, 

Winds  and  climate  ; — see  Chap.  VII  p.p.  68  to  80. 
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CnrMnts. — The  Polar  African  Current  may  be  considered  as  commencing 
abreast  Portugal  and  the  Azores,  and  to  consist  of  the  eastern  and  sonth-eastem 
off-set  of  the  golf  stream  amalgamated  with  the  sab-arctic  current  by  an 
assimilation  of  temperature,  &c.  Between  capes  St.  Vicente  and  Cantin,  the 
entire  mass  of  water,  as  far  as  IS""  W.,  flows  south-eastward  and  north-eastward 
into  the  Strait  of  Gibraltar.  From  the  latter  cape  to  cape  Bojador,  between 
Madeira  and  the  Canaries,  it  is  directed  more  easterly  and  S.E. ;  but  it  does  not 
extend  in  this  part  and  in  this  direction  more  than  150  or  180  miles  from  the 
coast.  Farther  out  to  sea  its  direction  is  south  and  S.S.W.  From  the  Canaries 
to  cape  Verde  its  direction  is  generally  between  south  and  S.S.W. ,  and  afterwaids 
more  westerly  towards  the  Caribbean  Sea.  A  portion  of  it  unites  with  the  Guinea 
current,  and  flows  southward  and  eastward,  following  the  African  coast,  towards 
cape  Palmas,  &c. 

The  western  limit  of  the  Polar  African  current,  near  cape  Verde,  is  between 
the  island  of  Sal  and  that  of  San  Nicolas  ;  afterwards  between  the  island  of  Mayo 
and  that  of  San  Jago,  in  the  cape  Verde  group.  Its  direction  is  from  south  to 
S.W.  nearly  all  throughout  its  course  hereabout. 

The  velocity  of  this  current  varies  from  10  to  16  miles  per  day,  and  its  tem- 
perature as  far  as  the  cape  Verde  islands  is  S"*  below  that  of  the  waters  of  the 
ocean  ;  this  difl'orence  of  temperature  is  greater  northward  of  those  islands,  and 
becomes  rapidly  less  in  proportion  as  the  current  proceeds  southward.  See 
also  page  197. 

The  African  or  Guinea  Current  has  its  origin  in  the  Polar  African  current; 
its  temperature  is  raised  by  a  current  which  flows  easterly  between  the  drift  of  the 
N.E.  Trade- wind  and  the  great  equatorial  current  on  either  side  of  it,  and 
mingles  with  the  Polar  African  current  abreast  of  the  coast  about  Sierra  Leone 
and  the  coast  of  Liberia.  These  unitedly  follow  the  trend  of  the  coast  to  the 
south-eastwai'd.  Off  cape  Mesurado  the  direction  of  this  current  is  E.S.E. — 
and  even  east  out  at  sea ;  while  at  a  little  distance  from  the  coast  it  is  S.E.  as 
far  as  cape  Palmas.  Off  this  cape  at  sea  it  runs  easterly,  and  then  about  E.S.E. 
towards  the  gulfs  of  Benin  and  Biafra.  It  there  meets  with  the  equatorial 
current,  with  which  its  waters  mingle  after  reaching  the  vicinity  of  Prince's  and 
Annabon  islands,  and  they  afterwards  set  to  the  S.W.,  W.N.W.,  and  N.W.  in  one 
expanding  and  united  stream,  which  greatly  facilitates  the  passage  of  ships  from 
Fernando  Po  to  Sierra  Leone.     See  also  p.  215-216. 

B«firaotio&. — Com.  T.  Boteler,  who   surveyed  a  considerable  portion  of  the 

coast  of  Senegal  and  Senegambia  in  the  year  1829,  says,   ''  Navigators  should 

constantly  bear  in  mind  that  the  extraordinary  refraction  produced  by  the  heated 

atmosphere  along  this  whole  coast  is  a  continued  source  of  error  not  only  in  their 

latitudes  but  in  their  chronometic  longitudes ;  and  one  against  which  they  can 

make  no  provision,  as  the  altitudes  of  the  sun  are  as  often  found  to  be  too  little 

as  too  great.     Their  only  resource  will  be  by  checking  the  observations  made  in 

the  day  by  altitudes  taken  at  night  of  the  <?tar8  and  planots.     And  not  only  is  the 
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seaman  thus  pazzled  in  making  his  land-fall»  or  in  recognising  a  headland,  by 
means  of  the  latitnde,  bat  he  is  exposed  by  the  same  cause  to  another  yeiy 
serious  deception ;  for  this  violent  and  ever  varying  refraction,  sometimes 
amounting  almost  to  a  mirage,  renders  it  impossible  to  make  a  correct  estiinate 
of  the  distance  of  the  land.  In  this  case  he  may  indeed  have  recourse  to  the 
lead,  as  a  considerable  bi^adth  of  bank  extends  from  most  parts  of  Western 
Africa  ;  or,  when  any  length  of  coast  is  in  sight,  cross  bearings  will  afford  an 
immediate  solution  of  his  doubts :  and  in  certain  situations,  the  change  of 
bearing  at  each  end  of  a  short  distance  measured  by  the  log,  will  give  a  close 
approximation  to  the  real  distance.  BtiU  he  should  be  on  his  guard  against  this 
i^ecies  of  fallacy,  for  at  times  the  distant  shore  will  be  raised  up  and  brought 
alarmingly  close  to  the  vessel ;  and  at  others,  the  really  near  land  will  appear 
sunk  and  removed  to  such  a  distance  as  to  impose  upon  the  most  practised  and 
experienced  eye. 

0«tt«ral  Direetloiis. — ^Having  doubled  cape  Finisterre  at  a  distance  of  from 
100  to  180  miles,  according  to  the  season  of  the  year,  a  vessel  should  steer 
between  south  and  S.W.,  giving  the  coast  of  Portugal  a  wide  berth,  particularly 
in  winter,  in  order  to  sight  the  island  of  Madeira,  or  to  reach  the  Canaries,  which 
are  always  sighted  by  vessels  on  their  passage  to  the  west  coast  of  Africa. 

In  the  passage  from  the  Bay  of  Biscay  to  the  Canaries  vessels  will  frequently 
find  differences  in  their  reckoning  to  the  eastward,  which  arise  most  probably 
frem  the  set  of  the  currents  toward  that  bay  and  the  Strait  of  Gibraltar  ;  these 
influences  must  be  seriously  considered,  or  they  may  lead  to  such  nnfortunate 
results  as  many  ships  have  experienced  ere  they  have  arrived  so  far  as  capes 
Bojador  or  Noun.  Through  their  effects  some  have  made  the  land  on  the  coast 
of  Africa,  when  they  expected  to  have  discovered  Tenerife  ;  others  have  gained 
sight  of  Allegranza,  off  the  northern  part  of  Lanzarote,  instead  of  Tenerife; 
and,  though  the  errors  in  reckoning  may  not  frequently  be  so  considerable,  yet  it 
is  safer  to  be  on  the  look-out,  when,  from  the  reckoning,  it  is  considered  th^t  the 
vessel  is  in  the  latitudes  of  these  islands,  especially  in  the  night  time,  or  when 
the  want  of  moonlight,  or  thick  and  hazy  weather,  prevents  the  discoveiy  ni 
dangers  at  such  a  distance  as  to  be  able  to  escape  them. 

The  Canaries  may  be  passed  on  either  side,  the  channel  between  them  and  the 
African  coast  presenting  no  danger  which  is  not  apparent.  K  it  is  desirable  to  pass 
through  them,  the  preferable  channel  is  that  between  Palma  and  Hiero  on  tiie 
west,  and  Gomera  on  the  east.  It  is  rarely  after  having  passed  to  the  southward 
by  the  other  channels  that  calms  are  not  met  with,  along  with  a  swell  which 
endangers  the  masts,  under  the  lee  of  the  large  islands  of  the  archipelago*  This 
is  especially  the  case  with  the  wind  from  the  North  and  N.E.,  which,  interrupted 
by  them,  does  not  re-unite  in  a  steady  course  till  far  to  the  southward,  in 
November  and  December  it  is  preferable  in  bad  weather  to  pass  dear  away  to  the 
westward  of  these  islands  in  case  of  meeting  the  S.E.  winds,  which  are  frequent 
at  that  time. 
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In  fact,  ships  are  now  generally  recommended  to  pass  westward  of  the  Canary 
and  Cape  Verde  islands  ;  it  having  been  found  that,  in  this  route,  steadier  winds 
may  be  expected  than  those  generally  prevalent  close  to  or  among  the  islands. 
On  the  African  coast,  W.S.W.  and  S.W.  winds  are  frequent. 

For  those  desirous  of  touching  at  the  Canaries,  instructions  will  be  found  on 
pages  817  to  884. 

Should  it  be  required  to  touch  at  St.  Louis  or  Goree,  vessels  should  steer  so  as 
to  make  the  coast  of  Africa  near  to  and  northward  of  cape  Bknco  (Lat.  2D°46i'K.), 
as  there  are  soundings  at  15  or  18  miles  off  shore,  and  no  danger  in  making  the 
land,  either  by  day  or  night,  provided  the  lead  be  kept  frequently  going.  Steer 
then  S.W.  or  S.W.  by  S.,  and  having  passed  the  parallel  of  19'*  at  the  southern 
extremity  of  the  bank  of  Arguin,  haul  gradually  to  the  eastward,  when  the 
effects  of  the  Polar  African  current  will  be  to  keep  the  vessel  in  the  proper 
course. 

Sl  Louis  should  be  made  a  little  northward  of  its  latitude.  At  about  SO 
miles  from  the  shore  northward  of  the  Senegal  the  depth  is  70  fathoms,  bottom  of 
white  sand.  Thrice  the  depth  gradually  decreases  toward  the  shore,  and  at  one 
mile  from  it  there  are  7  or  8  fisithoms.  If  at  night  and  in  15  fisUJioms  of  water, 
it  is  advisable  to  anchor  till  daylight,  to  av(»d  running  past  the  bar. 

There  is  a  source  of  error  connected  with  the  navigation  of  the  African  coast 
which  must  be  carefully  guarded  against,  viz.,  the  optical  illusion  caused  by  the 
great  horizontal  refraction,  which  renders  any  correct  estimation  of  distance 
almost  impossible.  Therefore,  the  moment  the  eoaet  is  discerned,  the  lead  only 
should  be  trusted  to  determine  the  distance  from  it.     See  page  4  99. 

From  abreast  the  bar  of  the  Senegal  the  course  to  pass  outside  cape  Verde, 
during  the  day,  is  S.W.  by  W.  i  W.,  and  at  night-time  a  little  more  westerly. 
From  cape  Verde  to  Goree  the  course  is  direct,  tiiat  is,  merely  to  coast  the  i^ore 
at  the  distance  of  about  2  miles.  From  Goree  to  the  mouth  of  the  Gambia  steer 
S.  i  E.,  and  use  Uie  lead  frequently. 

If  not  intending  to  touch  at  tibe  Senegal  or  Goree,  after  passing  the  Canaries, 
steer  so  as  to  leave  cape  Blanco  about  46  leagaes  to  the  eastward,  and  thence  so 
as  to  keep  rather  nearer  to  cape  Verde  than  to  cape  Verde  islands.  When  bound 
to  places  south  of  Goree,  such  as  the  Gambia  or  Sierra  Leone,  or  even  to  the 
coast  of  Liberia,  the  route  as  &r  as  cape  Verde  will  be  tiie  same  ;  (or  a  vestf^l 
must  generally  pass  it  unless  leaving  ike  cape  Verde  islands.  In  all  cases  d^ould 
a  ship  not  touch  at  -i^ose  islands  it  is  best  to  steer  in  sucb  a  manner  as  to  pass 
nearer  to  cape  Verde  than  to  the  isiaads,  for  4he  wind  is  steadier  and  fresber  on 
the  coast.  From  cape  Verde  the  navigation  depends-  on  circumstances,  being 
comparatively  easy  with  N.E.  winds  in  the  dry  season,  but  difficult  with  the 
S.W.  winds  of  the  wet  eeason. 

Ships  passing  westward  of  San  Antonio  have  to  gain  easting  in  that  tract  of 
sea  wfai^,  lying  contiguous  to  the  southern  limit  of  the  N.£.  Trade-wind,  is  so 
often  disturbed  by  calms,  aquaUs,  thunder,  lightning,  and  heavy  rain.    Again, 
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the  making  of  these   ifilands  is  often  difficult,  occasioned  by  the  fogs  which 
freqaently  hang  around  them. 

When  the  sun  is  near  the  tropic  of  Cancer,  the  Trade-wind  has  often  been 
found  to  fail  within  sight  of  the  cape  Yerde  islands.  At  these  times,  therefore, 
ships  sailing  outside  them  have  been  recommended  to  pass  about  80  miles  to  the 
westward  of  San  Antonio,  in  order  to  preserve  a  steady  wind.  When  southward 
of  these  islands  steer  S.E.,  so  as  to  get  between  the  meridians  of  18^  and  28°  W., 
upon  losing  the  N.E.  Trade-wind. 

Passing  inside  the  Cape  Verde  Islss,  and  having  sighted  Bonavista,  in  the 
months  from  June  to  September  inclusive,  vessels  should  not  be  to  auxions  to 
make  easting ;  for  they  will  lose  the  Trade-wind  soon  after  passing  the  parallel  of 
the  island  of  Santiago,  and,  after  a  short  interval  of  calm,  fall  in  with  the  S.W. 
wind  and  its  usual  companions — heavy  squalls  and  rain.  As  vessels  progress  to 
the  southward  and  eastward,  the  S.W.  winds  generally  become  variable  to  the 
westward,  and  the  squalls  less  frequent. 

Bound  eastward  of  Sierra  Leone  in  June,  July,  August,  and  September,  ^en 
the  winds  blow  from  S.W.,  W.S.W.,  West,  and  W.N.W.,  interrupted  by  calms, 
it  is  advisable  to  give  the  coast  between  that  town  and  cape  Palmas  a  berth  of 
50  or  100  leagues,  for  the  sea  sets  in  so  heavily  upon  it,  that  making  southing 
when  near  the  land  is  then  attended  with  much  difficulty,  and  the  dangerous 
shoals  of  St.  Ann  cause  considerable  apprehension. 

Between  October  and  May,  when  the  winds  are  more  favourable,  the  weather 
fine  and  the  nights  cool,  serene,  and  clear,  a  more  direct  course  from  the  cape 
Yerdes  may  be  pursued.  While  within  the  influence  of  the  Trades,  the  wind  will 
generally  be  found  steady  from  N.E.  and  N.N.E.,  and  the  sea  smooth. 
Occasionally,  however,  tornadoes  will  be  experienced,  which,  in  the  neighbour- 
hood of  cape  Yerga  and  Sierra  Leone,  blow  with  terrible  fury. 

Shape  a  course  now  for  Cape  Palmas  according  to  the  season.  At  the  distance 
of  50  or  60  miles  seaward  of  this  cape,  vessels  will  find  the  Guinea  current 
setting  to  the  East  and  E.N.E.  Alter  reaching  the  parallel  of  cape  Palmas  in 
the  months  of  June  to  October,  they  will  experience  the  Trade-wind  from  S.W. 
and  W.S.W. ;  winds  with  a  current  will  then  be  found  favourable  for  reaching 
any  of  the  ports  of  the  coast  of  Guinea.  But  it  should  be  observed  that  in 
these  routes  vessels  should  not  get  further  south  than  2^''  N.  lat.,  in  order  not 
to  get  into  the  Equatorial  Current  which  sets  to  the  westward.  Therefore,  when 
the  parallel  of  cape  Palmas  is  reached,  aud  the  cape  sighted,  vessels  bound  to 
any  place  in  the  gulf  of  Guinea  should  keep  in  a  zone  comprised  between  2^**  N. 
and  the  coast  of  Guinea# 

Unless  deemed  imprudent  through  adverse  winds  or  other  circumstances,  the 
best  method  by  which  to  nlivigate  this  coast  is  to  keep  the  land  in  sight,  at  about 
the  distance  of  10  or  16  miles,  and  to  approach  it  within  about  2  or  8  miles, 
when  80  or  40  miles  westward  of  the  port  of  destination,  taking  great  care  not  to 
run  beyond  it.     In  estimating  the  route  it  is  very  necessary  to  consider  the 
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velocity  of  the  cnrrent,  ^hich  runs  from  20  to  24  miles  per  day,  and  sometimes 
more. 

Bound  to  Fernando  Po,  St,  TJiomas,  dc,  vessels  having  doubled  cape  Palmas 
should  steer  about  East,  keeping  between  24 **  and  4°  N.  as  long  as  possible 
according  to  the  place  of  destination,  and  then  steer  obliquely  across  the  zone 
comprised  within  2^"*  N.  and  the  equator,  keeping  before  the  wind  so  as  to  make 
the  land  to  the  southward  of  the  port.  In  the  vicinity  of  the  islands  in  the  gulf 
of  Biafra  the  South  Guinea  current  is  met  with,  setting  to  the  N.E.,  N.W.,  and 
sometimes  North.  It  is  therefore  necessary,  when  bound  for  the  Gaboon, 
generally  to  make  the  land  southward  of  that  river. 

From  the  Bight  of  Biafra  to  Sierra  Leone. — The  most  fevourable  season  for 
leaving  the  gulf  of  Guinea  is  from  May  to  December.  Vessels  are  then  seldom 
obliged  to  cross  the  line ;  the  S.£.  winds  are  generally  well-established  at  this 
period,  and  reach  beyond  the  Equator,  but  from  December  to  May  it  is  better  to 
cross  the  Equator,  and  to  proceed  westward  on  the  parallel  of  0°  80'  or  1°  S. 
The  general  rule,  however,  is  to  endeavour  to  reach  the  Equator  by  the  most 
•direct  route.  Continue  then  westward  to  16%  16°,  17%  or  23°  W.  long., 
according  to  the  place  of  destination. 

Mr.  J.  Finlaison  gave  the  following  instructions  for  the  above  object : — 

**  Ships  bound  from  the  bight  of  Biafra  to  Sierra  Leone,  if  from  Calabar  river, 
when  the  wind  does  not  permit  them  to  proceed  by  the  N.W.  of  Fernando  Po, 
may  pass  between  that  island  and  Cameroons  river,  when  they  will  find  a  strong 
current  setting  southward,  apparently  out  of  the  river  del  Rey.  After  they  have 
advanced  southward  of  Fernando  Po,  they  must  endeavour  to  make  all  the 
southing  and  westing  they  can ;  passing  either  eastward  or  northward  of  Prince's 
island,  as  the  winds  will  permit. 

Having  arrived  southward  of  Prince's  island,  if  the  ship  will  lie  no  higher  than 
W.N.W.,  tack  immediately,  and  try  to  cross  the  line ;  for,  by  so  doing,  you  will 
keep  out  of  the  strong  N.E.  current  which  sets  towards  the  bights  of  Benin  and 
Biafra.  After  you  have  crossed  the  line,  you  will  find  that  you  are  nearly  out  Of 
the  easterly  current. 

In  the  parallel  of  V  S.  you  will  find  the  current  set  to  the  westward.  As  you 
make  westing,  the  wind  will  be  found  to  haul  more  to  the  southward  and 
eastward,  and  the  current  to  increase  in  velocity  until  you  arrive  as  &x  westward 
as  15°  W. 

On  proceeding  hence  to  Sierra  Leone,  come  no  further  eastward  than  15°  W. 
until  you  are  as  far  northward  as  8°  80'  N. ;  then  you  may  steer  boldly  in  for  the 
cape." 

If  returning  to  Europe,  it  will  be  better  to  prolong  the  western  course,  and 
leave  the  Equator  in  about  28°  W.,  and  then  make  to  the  northward.  Should 
N.W.  and  west  winds  be  found  near  the  Equator,  which  is  often  the  case  during 
winter  from  May  to  September,  vessels  may  then  cross  it  in  17°  or  18°  W.,  and 
pass  between  the  cape  Verde  isles  and  the  coast  of  Africa.     Northward  of  those 
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islands  the  N.E.  trade  will  be  met  with,  which  will  enable  them  to  proceed  on  the 
starboard  tack. 

Leaving  one  place  in  the  Gulf  of  Guinea  for  another  further  westward^  ressels 
should  stand  oat  on  the  starboard  tack  until  clear  of  the  Guinea  current  and 
within  the  limits  of  the  Equatorial  stream  ;  and  according  to  the  time  of  year, 
they  may  cross  the  Equator  to  the  southward  for  southerly  winds.  They  may 
then  get  on  the  port  tack  so  as  to  reach  well  to  westward  of  the  port  bound  to, 
in  order  to  allow  for  the  effect  of  the  Guinea  current,  which  will  be  found  in 
about  Lat.  2^°  N.  If  it  is  impossible  to  make  it  on  this  tack  they  must  go 
about  in  this  Lat.,  and  stand  out  again  on  the  starboard  tack  till  sufficiently  fBi 
to  the  west  to  be  sure  of  reaching  the  coast  westward  of  the  required  port. 

If  returning  to  any  port  more  to  the  northward,  such  as  Bathurst,  Goree,  or 
St.  Louis,  a  northerly  course  should  be  taken  in  16*"  or  17°  W.,  and  a  course 
made  good  between  the  meridians  of  22"^  and  28""  W.,  in  order  to  avoid  entering 
the  Polar  AMcan  current  until  the  parallel  of  the  Bissagos  is  reached.  This 
last  course  will  be  especially  favourable  from  May  to  September. 

"  The  voyage  hence  homewards^''  says  Baron  Roussin,  "  presents  no  difficulty 
and  calls  for  no  other  precautions  than  those  commonly  used  by  all  navigators  in 
long  voyages  on  seas  void  of  dangers.  These  precautions  are,  not  to  trifle  with 
the  wind,  but  rather  to  make  a  good  run  in  a  given  time,  than  to  endeavour  to 
make  good  the  proposed  course.  In  all  return  voyages  from  places  within  the 
tropics,  the  grand  point  is  to  leave  the  region  of  the  Trade-winds,  and  get  into 
the  variables,  and  the  currents  setting  to  the  eastward,  as  soon  as  possible.  As 
the  winds  generally  blow  from  East  to  N.W.  on  the  coast  of  Africa,  from  the 
month  of  December  to  the  end  of  June,  a  vessel  should  keep  on  the  starboard 
tack  until  out  of  their  influence.  The  course  made  good  will  be  about  N.W., 
and  you  will  then  be  in  the  neighbourhood  of  the  Azores.  It  is  immaterial 
whether  she  passes  westward  or  through  the  channels  of  these  islands,  but  it  is 
remarked  that  the  winds  are  stronger  to  the  westward.  It  is  seldom  possible  to 
pass  eastward  of  them.  The  distance  no  doubt  would  be  shortened,  but  this 
passage  can  only  be  effected  by  keeping  close  to  the  wind  thus  far ;  and  experi- 
ence has  proved  that  there  is  little  to  be  gained  from  that. 

Between  June  and  October,  after  the  squalls  from  the  S.E.,  the  wind 
occasionally  veers  round  to  the  west,  on  the  coast  near  the  Senegal ;  and  some- 
times it  is  possible  to  get  within  sight  of  cape  Mirik  by  means  of  this  wind,  and 
by  keeping  along  sho^e  on  the  port  tack.*' 


K — ^That  portion  of  this  empire  bounded  by  the  Atlantic  extends  from 
c&pe  Spartel  to  the  river  Noun,  as  already  mentioned  in  page  85^.  This  part  of 
the  African  coast  is  comparatively  straight,  and  so  cleaa  tb«t  it  may  be  approadied 
to  within  1^  or  2  miles  in  any  part  whenever  such  a  prooeedi&g  is  necessary  and 
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rendered  safe  by  the  inflaence  of  winds  and  currents.  At  the  distance  of  12  miles 
from  the  shore  the  soundings  range  from  100  to  80  and  50  fathoms,  and  thence 
decreases  pretty  regularly  towards  the  land.  Throughout  its  whole  extent  the 
general  characteristic  of  the  coast  is  that  of  harenness ;  there  are  here  and 
there  several  lines  of  cliffs,  but  more  frequently  low  sand  hills  with  many  patches 
of  rock  intermixed  with  ihe  sand.  Inland  are  some  more  elevated  hills,  and 
further  still  in  places  are  situated  some  mountains,  the  altitudes  of  whose  peaks 
vary  from  2000  to  4400  feet,  and  serve  as  prominent  distinguishing  marks.  There 
are  but  few  places  capable  of  affording  shelter  to  vessels,  the  whole  coast  being 
open  and  exposed  to  fully  half  the  compass.'^' 

CuBRENTs. — ^The  silent  and  imperceptible  influence  of  the  easterly  and  south- 
easterly drift  of  the  current  between  cap^s  St.  Vicente  (Portugal)  and  Cantin, 
has  given  rise  to  many  fatal  errors  in  reckoning  and  judgment ;  and  though 
happily  the  wrecks  on  the  coast  of  Marocco  and  the  Sahara  dessert  are  now  not 
so  numerous  as  formerly,  still  the  cause  remains  as  powerfril  as  ever,  and  it  be- 
hoves the  masters  of  vessels  always  to  be  on  their  guard  to  counteract  it,  and  all 
caution  is  most  earnestly  impressed  on  their  attention. 

That  excellent  authority  upon  the  Ocean  currents,  the  late  Major  Bennell, 
has  the  following  observations  on  this  drift : — 

'*  It  must  be  expected  that  a  ship  sailing  in  the  usual  track  to  Madeira  or  the 
Canaries,  will  be  carried  to  the  south-eastward,  at  the  rate  of  16  miles  per  day — 
that  is,  even  if  she  has  a  &ir  wind,  she  will  be  carried  by  the  current  150  or  160 
miles  to  the  south-eastward,  in  the  course  of  her  voyage  to  Madeira  or  the 
Canaries  ;  and,  consequently,  on  a  S.E.  by  S.  course  will  be  carried  80  or  90 
miles  eastward  of  her  intended  port.  If  we  suppose  a  S.E.  course,  the  error  in 
easting  will  be  no  less  than  109  miles ;  which  distance,  if  they  are  bound  to 
Tenerife,  would  carry  them  to  Allegranza  or  Puerteventura  ;  and  if  intending  to 
make  Allegranza,  would  place  them  on  shore  on  the  coast  of  Marocco.     It  must 


*  Mr.  £.  W.  Bbummond  Hat,  H.M.  Consul  at  Tangiers,  issued  the  following  notice  in 
1843:— 

'*  In  consequence  6f  several  boats'  crews  baring  landed  lately,  from  shipping  of  various 
nations  on  the  open  coast  of  Marocco,  or  West  Barbaiy,  in  search,  it  is  supposed,  of  water  or 
other  prorisions,  the  Moorish  authorities  are  desirous  that  all  persons  be  cautioned  that  it  is 
not  only  against  the  laws  of  this  land,  and  against  the  sanatory  regulations,  to  land  on  any 
part  of  this  coast,  in  places  where  there  is  not  a  port  for  their  reception,  but  that,  in  conse- 
quence of  the  strict  injuadtions  given  to  the  people  of  this  country  by  their  Gk>Temnieut  to 
prevent  any  persons  whatever  setting  foot  on  land,  or  approaching  Aear  to  it  on  the  open  coast, 
the  lives  of  those  who  infringe  the  laws  in  such  respect  are  exposed  to  danger. 

I  therefore  feel  it  my  duty  to  give  all  the  publicity  I  can  to  this  notice,  for  warning  all 
oommanders  or  masters  of  vessels,  and  especially  those  navigating  under  the  flags  either  of 
the  United  Kingdom  of  Great  Britian  and  Ireland,  or  of  the  Kingdom  of  Hanover,  or  of  the 
Hanseatic  Bepublics  of  Lubeo,  Bremen,  and  Hamburg,  not  to  venture,  upon  any  account,  to 
land,  or  to  allow  any  person  under  their  care  or  orders  to  land  or  approach  within  musket-shot 
of  the  coast  of  Marocco  or  West  Barbary,  excepting  within  the  harbours  of  any  of  the  well-known 
porta  of  this  country. 
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be  added  tbat,  if  a  sbip  bad  a  long  voyage,  tbe  error  would  be  greater  in  propor- 
tion, and  migbt  possibly  amount  to  200  miles  of  easting. 

It  would  seem  advisable,  therefore,  tbat  every  sbip  going  to  the  Canaries,  or 
intending  to  sail  between  those  islands  and  tbe  main  land  of  Africa,  should,  to 
every  day's  reckoning,  add  10  miles  of  easting. 

From  cape  Spartel  to  Arzila,  along  the  coast,  and  likewise  to  a  distance  of 
7  or  8  miles  in  tbe  offing,  a  regular  tide  has  been  experienced,  running  parallel 
to  the  shore ;  but  its  velocity  was  rather  greater  to  tbe  northward  than  to  the 
southward.  In  this  distance,  at  15  miles  from  the  land,  no  current  baa  been 
perceived. 

From  Arzila,  towards  the  south,  the  current  appeared  gradually  to  diminish  in 
force  till  it  was  lost  altogether.  From  the  lat.  of  84^"'  N.,  to  the  distance  of 
20  miles  off  shore,  a  steady  southerly  current  has  been  found,  which  continues 
without  variation  to  follow  tbe  direction  of  tbe  land,  its  rate  ranging  from  ^*q  to 
1  mile  per  hour,  according  to  tbe  strength  or  duration  of  the  north-easterly  winds. 

At  Mogador  the  current  in-shore  is  said  sometimes  to  set  to  the  northward  ; 
but  in  the  offing  always  to  the  south-westward. 

Abreast  Agadir  or  Santa  Cruz  tbe  current  is  not  felt  till  at  the  distance  of 
6  or  7  miles  from  the  land,  being  deflected  by  the  projection  of  cape  Grhir  or  Bas 
Afemi. 

For  Mogador,  south-westward,  the  current  runs  in  tbe  direction  of  the  coast, 
namely,  to  the  southward  and  westward,  insomuch  that  its  course  may  be  safely 
inferred  from  tbe  bends  of  tbe  shore.  Its  greatest  velocity  is  usually  at  the 
distance  of  from  8  to  6  miles  in  the  offing,  gradually  decreasing  both  inwards  and 
outwards.     The  average  rate  is  from  ^  to  }  of  a  mile  in  the  hour. 

From  a  description  of  the  currents  further  off  the  coast  see  page  197-198. 
See  **  Coast  of  Marocoo,"  page  78,  for  a  description  of  the  winds. 

This  coast  was  surveyed  in  1885  by  Lieut.  W.  Ablett  in  H.M.S.  ^tna,  and 
Lieut.  H.  Eellett,  in  tbe  cutter  Baven,  during  the  months  from  March  to 
August ;  and  upon  their  charts  and  observations  the  accompanying  description  is 
principally  based. 

Gbnebal  Desobiption  op  the  Coast. — ^The  west  coast  of  Marocco  admits  of  a 
division  into  about  ten  sections,  according  to  the  direction  in  which  the  land 
trends.  The  first,  from  cape  Spartel  to  El  Araish,  a  distance  of  86  miles,  trends 
S.W.  f  S.,  and  with  tbe  exception  of  a  few  rocky  projections,  presents  a  clean 
sandy  beach  with  a  line  of  low  hills,  which,  from  the  distance  of  i  a  mile  inland, 
slope  gi*adually  to  the  beach.  About  12  miles  beyond  Arzila  there  is  a  range  of 
very  conspicuous  mountains,  the  loftiest  of  which  (Jebel  Habib),  is  about 
8000  feet  above  the  level  of  the  sea,  with  another  of  less  elevation  (2200  feet) 
6  miles  northward  of  it,  named  Raven  mountain.  At  4  miles  southward  of 
Arzila  the  outer  bills  rise  to  an  altitude  of  perhaps  700  feet,  and  at  8  miles  from 
it  in  tbe  same  direction  is  a  patch  of  white  cliff  (Haffat-el-Beida)  800  feet  high, 
presenting  in  all  directions  the  form  of  a  wedge. 
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When  sailing  along  this  coast,  care  must  be  taken  not  to  advance  too  near, 
ualess  a  strong  easterly  wind  is  blowing ;  for  even  in  calm  weather  there  is  some- 
times a  heavy  swell  from  the  west  or  N.W.,  which  renders  it  difficult  to  get  off 
shore.     This  remark  applies  to  the  Marocco  coast  generaUy. 

The  bank  of  soundings  with  98  fathoms  at  its  edge  extends  bnt  8  miles  outside 
cape  Spartel.  Immediately  southward  of  that  cape  it  rapidly  increases  in  breadth 
to  about  17  miles,  and  then  the  100  fathoms*  line  continues  nearly  parallel  to 
the  shore  to  El  Araish.  On  this  bank  there  is  a  clean  tough  sandy  anchorage, 
in  Jeremias  Bay,  at  2  or  3  miles  from  the  beach  southward  of  cape  Spartel. 
Vessels  frequently  anchor  here,  in  from  28  to  85  fathoms,  during  the  fiery 
levanters  which  sweep  through  Gibraltar  strait.  Further  out  there  is  a  ridge  of 
foul  ground,  with  only  25  &thoms ;  this  must  be  avoided. 

Capa  Spartel,  the  south  point  of  the  western  entrance  of  the  strait  of  Gibraltar, 
rises  to  the  height  of  1043  feet  above  the  sea.'^  It  may  be  seen  15  or  18  miles 
off  in  clear  weather,  when  it  appears  as  an  island,  but  as  it  is  approached  it 
assumes  an  uneven  appearance,  showing  several  eminences  like  hummocks. 
The  largest  vessel  may  approach  it  within  a  mile,  there  being  no  danger  but 
what  is  visible. 

ABZHiA  is  19  miles  southward  of  cape  Spartel,  and  17  miles  northward  of  El 
Araish.  On  the  north  side  of  this  town  stands  the  ruins  of  a  castle,  and  under 
the  southern  angle  of  that  portion  of  its  wall  which  fronts  the  sea  is  situated  a 
whitewashed  tomb.  The  country  in  the  neighbourhood  is  weU  wooded,  and  a 
large  portion  is  laid  out  in  gardens.  Good  anchorage  may  be  had  in  15  fathoms, 
bottom  of  sand  and  small  shells,  at  1^  miles  from  the  shore,  with  the  town  of 
Arzila  bearing  S.  by  W.  }  W.  5  miles. 

«■  AfTATftw  is  situated  on  the  steep  southern  point  of  the  mouth  of  the  river 
Wad  El  Ehos  (or  Luccos),  and  when  viewed  from  sea  has  an  imposing 
appearance,  a  large  castle  on  the  summit  of  a  hill,  a  lofty  mosque,  and  several 
towers  standing  out  prominently,  but  upon  a  nearer  approach  this  appearance 
soon  vanishes.  Vessels  intending  to  enter  the  river,  anchor  in  12  fathoms,  sandy 
bottom,  at  a  mile  from  its  mouth,  with  a  distant  conical  peak  (Jebel  Sarsar) 
appearing  in  the  centre  of  the  entrance.  At  low  water  the  entrance  is  very 
narrow,  and  at  that  time  there  are  only  5  or  6  feet  over  the  bar.  Inside  the 
depth  increases  to  4  fathoms.  To  enter  the  river  bring  the  south  point  of  the 
entrance  to  bear  E.  i  N.,  steer  in  on  this  bearing  till  across  the  bar,  then  passing 
the  point  as  close  as  possible,  get  into  the  midchannel  till  abreast  the  pier.  Here 
the  river  bends  abruptly  to  the  northward,  in  which  bend  vessels  moor. 

The  next  section  of  the  coast,  namely,  from  El  Araish  to  Rabat  and  Sla,  trends 
S.W.  a  distance  of  77  miles.  The  first  10  miles  of  this  portion  is  composed  of 
reddish  cliffs,  which  are  succeeded  by  sand  hills  partly  covered  with  brushwood. 

•  The  lightbonse  on  this  cape  is  79  feet  high ;  it  shows  a  fixed  light  at  312  feet  above  the 
sea,  visible  20  miles.  Its  position  is  considered  to  be  Lat.  86'  47'  14"  N.,  Long.  6°  66'  41"  W. 
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In  about  lat.  84''  55'',  on  the  north  side  of  the  outlet  of  a  stream  said  to  flow 
from  an  inland  lake,  are  several  whitewashed  tombs,  the  ehief  of  which  is  named  after 
Mulai-Abou-Sallum.  Between  this  place  and  Sla  vessels  may  anchor  anywhere 
at  a  very  moderate  distance  from  the  coast,  there  being  from  20  to  25  fathoms 
at  1^  miles  off ;  in  fact,  it  is  necessary  sometimes  to  anchor  here  during  a  calm, 
to  avoid  being  drifted  by  the  currents  which  set  to  the  southward  along  the  coast, 
with  a  velocity,  frequently,  especially  at  the  full  and  change  of  the  moon,  of  from 
1  to  2  miles  an  hour. 

Southward  of  these  tombs  as  far  as  Mehediyah  the  coast  is  again  very  clear,  a 
little  higher  than  the  former,  and  readily  known,  being  of  white  sand  as  far  as 
about  the  middle  of  its  declivity,  while  the  upper  part  appears  like  cliffs.  From 
Mehediyah  to  Sla  the  coast  is  low,  with  double  land,  very  even,  with  a  white 
sandy  strand  ;  at  about  half-way  the  strand  rises,  and  thence  to  Sla  the  shore 
consists  of  black  and  steep  rugged  rocks  with  small  hills. 

Mehediyah,  in  lat.  84''  18^'  N.,  stands  on  the  lower  slope  of  a  hill  456  feet 
high,  and  on  the  south  side  of  the  mouth  of  the  Wadi  Sebou,  which  river,  it  is 
said,  can  only  be  entered  by  boats  and  rafts.  There  is  anchorage  at  1^  miles 
from  shore  in  from  12  to  14  fiEithoms,  sandy  ground ;  but  when  the  wind  blows  on 
shore,  and  occasionally  in  calm  weather,  there  is  a  heavy  swell  all  along  this 
coast ;  the  best  berth  is  with  the  town  bearing  between  S.E.  by  S.  and  S.E.  by  E. 

8XiA  AMD  nAMJLT, — ^These  two  towns  are  separated  by  the  entrance  oiike  river 
Abou  Rakrak,  the  former  being  situated  on  the  northern,  and  ihe  latter  on  the 
southern  side.  At  Rabat  there  is  a  remarkable  old  stone  tower,  named  Hassan, 
180  feet  high,  85  or  86  feet  broad,  standing  upon  a  cliff  which  rises  70  feet 
above  the  river,  thus  serving  as  a  conspicuous  land-mark  for  this  place,  being 
recognisable  from  the  deck  of  a  vessel  at  a  distance  of  15  or  18  miles. 

The  best  anchorage  in  the  roadstead  abreast  these  places  is  in  21  fiftthoms, 
mud,  at  2  miles  from  the  shore,  with  Hassan's  tower  just  open  of  the  south  point 
of  the  river ;  here  vessels  may  lie  in  safety  from  April  to  September,  inclusive, 
but  at  other  times  they  are  often  obliged,  for  safety,  to  quit  their  moorings,  and 
run  to  sea.  From  the  roadstead  the  water  shoals  gradually  till  close  to  the  bar, 
when  it  suddenly  decreases  from  7  to  2  fatiioms.  There  is  almost  always  a  heavy 
surf  here,  which  makes  it  4angerous  for  boats  landing.  The  sand  which  has 
accumulated  in  theentraAoe  of  the  river,  leaves  (1852)  only  a  narrow  and  shallow 
channel,  with  but  1  foot  in  it  at  lew^waier  springs,  but  there  is  a  rise  of  tide 
varying  fr^m  9  to  12  feet. 

When  witihin  the  bar  vessels  proceed  to  Uie  anchorage  under  the  east  side  of 
the  citadel  of  Rabat,  and  moor  in  aibout  9  or  12  feet  water. 

The  third  section  into  which  we  have  divided  the  Maroooo  coast,  namely  from 
Eabat  to  Mazighan,  extends  about  W.  by  S.  98  fniles.  From  Rabat  to  cape 
Fedalah  it  is  slightly  embayed,  but  the  inland  features  scarcely  vaiy  in  appear- 
ance,— two  lines  of  barren  and  gently  undulating  hills  running  nearly  parallel  to 
the  coast.    The  distant  hills  are  from  200  to  400  feet  high,  and  lie  5  or  6  miles 
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from  the  sea,  while  the  nearer  hills  are  not  more  than  200  feet  high,  nor^more 
than  a  mile  within  the  heach,  on  which  many  patches  of  rock  are  intermixed  with 
the  sand,  and  down  to  which  tiiey  gradually  slope.  At  7  miles  south-westward 
of  Rabat  is  Massa  Tower,  very  conspicuous  ;  and  22  miles  further,  in  the  same 
direction,  the  little  town  of  Mansoriyeh  with  its  principal  mosque,  which  rises  to 
the  height  of  180  feet  above  high  water,  will  be  seen. 

Five  miles  further  stands  the  village  of  Fedalah,  with  its  projecting  cape, 
which  at  a  short  distance  appears  like  an  island  ;  this  cape  affords  some  shelter 
to  small  vessels  in  the  little  bay  on  its  north-eastern  side,  where  they  may  anchor 
in  5  or  6  fathoms  at  a  short  distance  from  the  shore.  At  12  miles  south- 
westward  from  cape  Fedalah  is  Dar-el-Beida ;  hence  to  Mazaghan,  the  coast, 
which  for  the  first*  2  miles  is  rooky,  consists  afterwards  of  a  broad  sandy  beach, 
with  two  parallel  ranges  of  hills  with  it,  of  dOO  and  400  feet  in  height,  distant 
2  and  6  miles  from  the  sea,  and  partially  covered  with  brushwood. 

Dab-el-Beida*  (White  House),  sometimes  named  Casa  Blunca,  in  Lat. 
Sd""  87'  N.,  and  Long.  T  88^'  W.,  is  situated  at  the  bottom  of  a  small  indentation 
of  the  coast  on  the  eastern  side  of  a  rocky  cape  of  the  same  name.  The  towers 
of  three  of  its  mosques  are  very  conspicuous,  and  one  is  of  a  superior  height. 
Beefs  extend  from  it  and  also  from  the  cape  to  the  distance  of  nearly  i  a  mile, 
and  further  off  the  cape  there  is  a  rocky  bank  with  6  &thoms  over  it.  The 
landing-place  is  sheltered  by  the  reef  jutting  out  from  abreast  the  north  end  of 
the  town.  In  many  parts  of  the  bay  the  bottom  is  rocky,  which  renders  it  an 
unsafe  anchorage  during  the  winter,  not  only  because  of  its  foul  bottom,  but  also 
because  of  the  current,  which  sets  obliquely  on  the  cape,  making  it  difficult  for  a 
vessel  to  get  out  with  an  on-shore  wind. 

The  usual  position,  however,  in  summer  time  is  in  6  or  7  fathoms,  sand,  at 
nearly  i  a  mile  off  shore,  with  the  centre  of  the  tower  bearing  about  W.S.W. 

Azamor  is  situated  on  a  sand-hill,  on  the  south  side  of  the  mouth  of  the  river 
Om-er-biyeh,  at  120  feet  above  the  water.  The  river  empties  itself  into  the  sea 
at  about  89  miles  westward  of  cape  Dar-el-beida  ;  a  bar  of  sand  at  its  mouth 
dries  (nearly  across)  at  low  water,  though  inside  it  is  said  to  be  deep  and  rapid. 
The  shore  hereabout  is  flat  and  fringed  by  a  comparatively  broad  and  shallow 
bank,  and  the  depths  at  8  and  4  miles  are  not  more  than  8  or  10  fathoms,  bottom 
ibul  and  rocky,  so  that  it  is  not  safe  to  anchor  off  here. 

SKAZAasAir  lies  8  miles  westward  of  Azamor  (on  the  east  side  of  cape 
Mazaghan)  and  in  Lat.  88°  15i'  N.,  and  Long.  8*^  26i'  W.  A  lofty  building 
140  feet  high,  iq)parently  once  a  lighthouse,  will  assist  in  distinguishing  this 
place,  but  it  is  rapidly  going  to  ruin.  A  reef  projects  from  cape  Mazaghan  to 
the  north-eastward  about  a  mile,  and  somewhat  shelters  the  anchorage  abreast  the 
town  in  westerly  winds,  notwithstanding  which,  however,  a  heavy  swell  will  be 
experienced.    In  the  little  bay  formed  by  this  reef  and  the  coast,  the  soundings 

*  Formerly  Anafi, 
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rang^rom  2  to  G  fathoms,  bottom  seemingly  of  mad,  but  immediately  below  the 
mud  are  ledges  of  hard,  smooth  stone,  making  bad  holding  ground.  Further  oflF 
the  town,  in  the  larger  bay,  the  general  depth  is  from  7  to  10  fathoms,  fine  dark 
sand,  but  cannot  be  recommended  for  anchoring  in  during  the  winter  months. 
In  settled  weather  there  is  anchorage  off  the  coast  in  15  fathoms  sandy  ground, 
but  the  best  anchorage  is  to  bring  the  two  ilagstaffs  on  the  Sardinian  Consuls 
house  in  one  (1889),  and  anchor  in  5  fifithoms. 

Mazaghan  carries  on  a  little  commerce,  and  provisions  of  water  can  be 
obtained ;  the  latter  article  is  stored  in  a  magnificent  and  admirably  constmcted 
tank,  capable  of  holding  several  thousand  tons. 

The  coast  from  cape  Mazaghan  to  cape  Cantin  trends  W.S.W.  J  S., 
distance  60  miles.  The  shore  from  cape  Mazaghan  to  cape  Blanco,  a  distance  of 
11^  miles,  should  not  be  approached  nearer  than  1^  miles,  as  scattered  rocks  lie 
off  it,  and  the  soundings  are  very  uneven.  The  beach  also,  though  in  some 
places  a  broad  sand,  is  generally  lined  with  craggy  rocks.  Seven  miles  westward 
of  Mazaghan  are  the  remains  of  the  ancient  city  of  Tett,  one  of  the  towers  of 
which  has  an  altitude  of  128  feet,  and  stands  148  feet  above  the  level  of  the  sea, 
with  a  white  tomb  on  each  side.  A  barren  line  of  hills  200  feet  high  slope  to  the 
beach  throughout  thia  latter  interval,  and  terminate  just  northward  of  cape  Blanco, 
in  a  low,  dark,  and  rocky  cliff. 

Cape  Blanco  (North)  in  Lat.  33°  8'  N.,  and  Long.  8*^  86'  W.,  derives  its  name 
no  doubt  from  a  white  cliff,  170  feet  high,  a  little  southward  of  the  headland 
actually  forming  the  cape.  A  few  miles  south  of  cape  Blanco  there  is  a  dark  cliff 
projecting  a  little  from  the  shore,  and  its  insular  appearance  when  viewed  in  some 
directions  may  have  been  the  origin  of  its  insertion  as  Duksal  Island  on  some  charts. 

About  6  miles  southward  of  cape  Blanco  the  hills  rise  gradually  from  the  beach 
to  the  height  of  460  feet,  and  seem  to  be  the  highest  land  on  the  western  shore 
of  Marocco.  In  Lat.  82°  59^'  there  is  a  black  tower  with  some  ruins  southward 
of  it,  and  in  Lat.  82°  441'  may  be  seen  the  ruins  of  El  Walidiyeh,  with  another 
group  2i  miles  westward  of  them. 

At  4  miles  before  arriving  at  cape  Cantin  the  profile  of  the  land,  which  is  here 
about  450  feet  high,  begins  to  lower  (gently)  and  then  rises  again  into  a  hillock 
just  inside  the  cape.  On  the  outer  edge  of  this  hillock  is  a  white  patch,  seen 
both  from  the  northward  and  southward.  A  singular  looking  gap,  in  the  profile  of 
the  cape  itself,  presents  also  the  same  appearance  from  both  directions. 

Cape  Cantin  or  Ras-id-Hadik,  that  is,  cape  of  Palm  Groves,  is  Lat.  82°  88'  N., 
and  Long.  9°  14'  W.,  and  rises  precipitously  to  200  feet  above  the  water.  A  reef  or 
sandy  spit  runs  off  more  than  a  mile  from  the  cape,  with  5  fathoms  on  its  extremity. 

From  cape  Cantin  the  coast  runs  S.S.W.  i  S.  22  miles  to  Sharf  el  Judi  or 
Jews  cliff.  The  shore  from  the  former  cape  to  cape  Safi,  a  distance  of  12  miles, 
is  a  continued  line  of  white  cliffs  with  a  broad  sandy  beach  at  its  foot ;  the  cliff 
rises  gradually  till  at  cape  Safi,  which  may  be  known  by  tho  square  tower  on  its 
summit,  il  attains  an  elevjition  of  about  500  feet.     Here  the  land  recede?  and 
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IS  the  bay  of  Safi,  and  the  cliff  drops  into  a  ravine  forming  the  bed  of  a 
'ler  torrent.  Hence  to  Jews  cliff  the  coast  consists  of  sand-hills  from  150  to 
feet  high,  sometimes  terminating  in  low  cliffs  and  sometimes  in  sloping 
Its,  and  backed  by  a  ridge  of  brushwood  hills  about  600  feet  high.  The  Jews 
*  is  of  a  red  colour  and  rises  200  feet  above  the  sea. 

(afi  OB  AsAFi,  in  Lat.  82**  18'  N.,  and  Long.  9°  11'  20"  W.,  stands  on  the 
telope  of  a  hill  which  rises  from  the  southward  of  the  ravine  mentioned  in  the 

Eious  paragraph,  and  at  the  bottom  of  the  bay  of  the  same  name.  It  was 
erly  a  town  of  much  importance,  but  is  now  very  considerably  reduced ;  the 
r  of  the  principal  mosque  is  more  than  200  feet  above  the  sea.  Good 
borage  and  smooth  water  will  be  found  in  the  bay  fronting  the  town,  during 
•  summer  months,*  better  perhaps  than  on  any  other  part  of  the  coast,  but  it  is 
Erely  exposed  to  westerly  and  south-westerly  winds  ;  the  bottom  is  of  sand  and 
Id,  and  the  depth  at  a  mile  from  shore  about  15  fathoms. 

le  country  in  the  immediate  vicinity  of  Saj&  appears,  from  seaward,  to  be 

[y  and  barren,  but  travellers  say  that  it  is  remarkably  fertile,  and  that  the 

rior  abounds  in  corn.     Water  is  scarce  here,  and  during  the  summer  it  has  to 

rocured  from  wells  a  short  distance  southward  of  the  town. 

rom  Jews  cliff  the  land  trends  S.W.  i  W.  56   miles  to  cape  Sim  or  Ras 

welt.     From  the  Jews  cliff  to  the  bar  of  the  Tensifb  (which  becomes  dry  in 

summer  time)  a  distance  of  lOi  miles,  the  general  character  of  the  coast  is 

»  same  as  that  northward  of  the  cliff;  and  9  miles  south-westward  from  the 

msift  will  be  seen  the  tomb  of  Sidi  Abd  Allah ;  here  the  coast,  which  from  the 

msifl  is  barren  and  uncultivated  and  from  200  to  800  feet  in  height,  shows 

inewed  signs  of  cultivation.     About  17  miles  further  south-westward  is  a  sandy 

'it  named  Hadid  Point,  projecting  a  mile  beyond  the  general  trend  of  the  coast, 


t 


;d  terminating  in  a  sunken  reef  i  a  mile  in  length.     Within  the  intermediate 

oast  are  the  Iron  Mountains  or  Jebel  Hadid,  which  constitute  a  range  of  20 

niles  in  extent,  the  highest  peak  of  which  is  above  2800  feet  above  the  level  of 

^e  sea  ;  another  peak  nearer  the  sea  and  2100  feet  high,  has  the  tomb  of  Sidi 

jKTasman  upon  it,  a  very  conspicuous  object  from  a  great  distance. 

From  Hadid  point  the  sandy  beach  continues  to  Mogador,  a  distance  of  12^ 

The  Botof  high  sand-hills,  which  run  parallel  to  the  beach,  about  one 

e  within  it,  and  are  capped  with  dark  bushes,  bound  the    prospect  inland. 

'rom  Mogador  to  cape  Sim  the  shore  is  a  continued  line  of  bare  sand-hills,  70 

[feet  high,  and  sloping  to  the  beach. 

isooAi>OB,  or  SuiBAH  is  the  principal  seaport  of  Morocco.  The  bay  is  formed 
by  an  indentation  in  the  coast  line,  and  is  fronted  by  the  small  and  rooky  island 
of  Mogador,  which  somewhat  protects  the  bay  from  the  long  Atlantic  swell. 
The  town  stands  upon  a  low  sandy  spot,  surrounded  by  the  sea  at  high-water 
springs,  and  in  Lat.  81°  80'  N.,  and  Long.   9°  44'  W.     Mogador  island  lies 

•  That  is,  from  March  to  October.  , 
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about  I  of  a  mile  from  the  beach,  and  j%  of  a  mile  from  the  town ;  its  highest 
part  is  94  feet  above  the  sea,  and,  except  npon  the  inside,  is  snrronnded  by  some 
large  detached  rocks  and  connecting  reefs,  covered  at  high  water.  The  tides  ebb 
and  flow  regularly,  bnt  their  direction  varies  with  the  wind,  and  their  strength  is 
at  all  times  weak. 

The  harbour,  as  it  is  called,  between  the  town,  the  island,  and  the  main  is  bat 
little  more  than  i  a  mile  in  extent,  being  contracted  to  that  limit  by  the  ree& 
from  the  town  point,  and  the  2-fia.thom  flat  which  stretches  from  the  main  to  the 
soath-east  side  of  the  island.  The  actual  room  for  anchorage  is  even  much  less 
than  this.  Most  vessels  indeed  haul  close  to  the  middle  of  the  eastern  side  of 
the  island,  and  bring  up  in  a  depth  of  about  2^  and  8^  fathoms,  loose  sandy 
bottom,  for  they  are  exposed  to  the  swell  of  the  ocean,  in  a  more  central  position, 
though  in  deeper  water  ;  and  this  swell^may  set  in  with  great  violence,  even  in 
moderate  weather.  Vessels  should  moor  with  a  very  short  scope  of  cable,  and 
with  an  open  hawse  either  to  the  northward  or  southward,  according  to  the 
prevalent  winds  or  seasons  of  the  year.  But  between  November  and  April  this 
bay  can  scarcely  be  considered  tenable,  even  though  it  has  been  said  that  vessels 
well  found  in  good  grounding  tackling  need  be  under  no  apprehension ;  still  the 
doubtful  nature  of  the  bottom  shows  that  no  reliance  can  be  placed  on  the  hold 
of  the  anchors,  and  the  necessity  of  veering  more  cable  to  a  westerly  gale  only 
increases  the  exposure  of  vessels  to  the  eflects  of  the  swell  which  rolls  round 
both  ends  of  the  island,  and  which  again  re-acts  from  the  opposite  ahote.  Vessels 
therefore,  of  more  than  14  or  15  feet  draught,  unless  in  summer  weather,  will 
And  it  imprudent  to  anchor  in  the  harbour. 

A  very  fair  temporary  anchorage  may  be  had  in  Mogador  Boad,  by  those 
intending  to  stay  but  a  short  time  at  Mogador,  in  about  13  &thoms,  fine  dark 
sand,  at  about  f  of  a  mile  westward  of  the  town,  with  the  extr^nes  of  the  land 
N.E.  by  E.  and  S.W. ;  the  castle  S.E.  by  E. ;  and  the  rocky  points  at  either 
end  of  the  island  S.  by  E.  f  E.  and  S.W.  by  S. ;  hera  vessels  are  exposed  from 
the  S.W.  round  by  west  to  N.E.  by  E.,  and  at  all  times  to  a  long  swell,  but  they 
are  comparatively  safe  inasmuch  as  they  can  slip  and  stand  out  to  sea.  The 
pilots  consider  it  the  best  outer  anchorage  ;  but  the  ground  is  loose. 

Provisions  of  all  kinds,  including  fish,  poultry,  and  game,  are  abundant  and 
cheap,  as  are  also  fruit  and  vegetables.  An  aqueduct  conveys  a  stream  of  water 
to  several  large  tanks  built  in  different  parts  of  the  town,  one  of  which  tanks  has 
been  placed  very  conveniently  for  vessels  in  the  harbour,  as  it  lies  close  to  a  jetty 
inside  the  fortified  bridge,  and  boats  can  fill  there  towards  high  water,  perfectly 
sheltered  from  all  winds. 

DiRBOTzoNB. — When  approaching  Mogador  the  distant  craggy  summits  of 
mount  Atlas'*"  will  be  seen,  capped  with  snow,  and  contrasting  with  the  dark  ridges 


*  From  the  BritlBb  Conanre  honsn,  at  Mogador,  the  highest  peak  of  Mount  Atlas  wm  seen 
bearing  8.  45*  E.    See  page  291 »  vol.  6,  Eoyal  Geographical  Societies  Journal. 
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of  intenuediate  hills  ;  while  to  the  northward  the  Jebel  Hadid,  or  iron  mountains, 
appear  insulated,  and  as  you  draw  nearer,  a  narrow  white  streak  of  sand-hiUs^ 
fringed  at  the  top  with  verdure,  seems  to  rise  out  of  the  sea;  and  at  the 
distance  of  12  or  9  miles,  the  mosque-towers  and  castles  of  Mcgador  begin  to  be 
distinctly  seen,  as  well  as  its  low  black  island. 

The  North  Entrance^  between  the  rocks  surrounding  Mogador  island,  and  those 
extending  south-westward  from  the  town,  is  about  8  cables'  lengths  wide,  and 
from  4  to  6  fathoms  deep ;  further  in  the  water  becomes  shallower.  With  the 
prevalent  north-east  wind  this  entrance  is  so  distinct  as  to  require  no  further 
directions,  than  to  keep  in  mid-channel,  and  to  haul  round  the  rock  off  the  noi-th 
end  of  the  island  as  closely  as  may  be  practicable. 

The  South  Entrance  is  used  by  vessels  drawing  not  more  than  12  feet,  which 
find  it  more  convenient  to  cross  the  flat  connecting  the  island  to  the  main,  and  to 
run  out  in  that  direction  with  the  benefit  of  the  current,  than  to  work  out 
through  the  northern  entrance.  The  lead  will  be  a  good  guide  in  preventing  a 
deviation  much  from  mid-way,  where  the  water  is  deepest.  The  following  mark, 
for  running  over  this  bar,  was  communicated  to  Capt.  Evans,  B.N.,  by  the 
captain  of  a  merchant  vessel  who  had  used  it : — The  great  mosque  of  the  town, 
which  is  near  the  beach,  on  with  the  centre  of  a  house  having  an  angular  roof 
(being  the  only  one  of  that  nature  in  the  town)  carries  you  out  in  mid-channel 
over  the  bar,  in  12  feet  at  low  water  springs,  running  out  into  the  southern  bay, 
until  you  bring  an  old  foi-t  on  the  sea  beach  abreast  of  the  island,  on  with  a  small 
mosque,  similarly  situated  a  little  to  the  N.E  of  it — which  mark  will  carry  you 
clear  out  to  seaward.  It  is  necessary  to  observe,  that  the  sandy  bottom  of  the 
bay  is  extremely  loose,  and  at  times  collects,  as  Capt.  Evans  proved,  when 
creeping  for  anchors  which  had  not  been  lost  six  weeks,  and  were  found  completely 
buried  ;  the  harbour,  he  says,  notwithstanding,  is  not  filling  up,  no  doubt  from 
the  great  under-run,  after  a  gale. 

Cape  Sim,  or  Ras  Tegiewelt  is  a  low  sandy  point,  about  7  miles  south-west  of 
Mogador,  sloping  gradually  from  a  height  of  nearly  500  feet  and  terminating  in 
reefs  of  rocks  which  surround  the  point  to  the  distance  of  nearly  a  mile. 

From  cape  Sim  the  coast  trends  nearly  S.S.W.  45  miles  to  cape  Ghir. 
About  7  miles  southward  of  cape  Sim  the  river  Tidsi  issues  through  a 
picturesque  ravine  ;  thence  to  cape  Tefelneh,  10  miles  further  southward,  bold 
cliffs,  apparently  of  sandstone,  come  down  to  the  shore,  and  7  or  8  miles  inland 
rise  into  a  range  of  hills  between  2000  and  8000  feet  high.  Cape  Tefelneh 
attains  an  elevation  of  700  feet,  and  terminates  in  a  point  from  which  a  ledge  of 
rocks  project  i  a  mile,  with  deep  water  at  its  extremity. 

Cape  Ghir,  or  Bas  Afemi,  is  29  miles  southward  of  eape  Tefelneh ;  the 
intermediate  country  rises  to  nearly  8000  feet  above  the  sea,  and  appears  to  be 
well  inhabited,  from  its  numerous  villages ;  there  are  several  conspicuous  tombs 
and  scattered  woods.  The  cape  itself,  which  has  deep  water  a  short  distance 
from  itj'shows    a  bold  bluff  &ce,  but  slopes  gradually  on  each  side  from  the 
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Bummit,  which  is  abont  1200  feet  high.  Its  position  is  Lat.  90°  88' N.,  and 
Long.  9°60' W.  The  rocky  ehoal  said  to  have  been  seen  in  1765  by  Captain  Glsvb- 
LAND,  R.N.,  at  27  miles  N.W.  by  W.  from  cape  Ghir,  is  of  very  doubtfdl  existence.* 

From  cape  Ghir  the  coast  line  bends  inwards,  and  between  it  and  Santa  Cmz 
or  Agadir,  forms  a  deep  bay  wherein  convenient  anchorage  may  be  had  during 
the  prevalence  of  the  north-east  winds.  The  hilly  region  which  backs  this  part 
of  the  coast,  usnally  named  the  Heights  of  Idaut&nan,  is  the  western  extremity 
of  the  main  chain  of  the  Atlas,  which  ranges  hence  in  an  E.N.E.  direction, 
rising,  at  9  miles  inland,  to  the  height  of  4400  feet,  and  to  a  remarkable  conical 
hiU  8980  feet  high. 

SAiTTA  GKUX  OB  AOikBiB  is  sitnated  about  18  miles  S.E.  by  S.  i  S.  from 
cape  Ghir ;  the  bay  is  clean  and  affords  good  shelter,  in  a  moderate  depth  of 
water,  from  north-easterly  winds,  but  is  exposed  to  those  from  the  westward ; 
nevertheless,  it  is  considered  Tone  of  the  best,  if  not  the  best  roadstead  along  this 
part  of  the  Marocco  coast.  The  castle  bearing  N.N.E.,  in  7  or  8  fathoms,  sandy 
bottom,  at  less  than  a  mile  ofif  (Shore,  will  be  found  a  convenient  berth.  The 
town  stands  upon  the  summit  of  a  hiU  about  600  feet  above  the  sea.  Abont 
half-way  down  the  sea-face  of  the  hill  there  are  the  remains  of  a  battery,  which  was 
intended  not  only  to  command  the  anchorage,  but  also  to  protect  a  spring  of 
water  near  the  beach.  The  ruins  of  the  town  of  Fonte,  at  the  foot  of  the  hill, 
would  be  scarcely  distinguishable,  but  for  the  existence  of  two  whitewashed 
tombs.  Provisions  are  good  and  plentiful,  and  water  easily  procured.  The  bay 
is  quite  alive  with  fish,  immense  quantities  of  which  are  caught  by  the  natives. 

When  sailing  from  cape  Ghir  to  the  road  be  careful  to  run  along  by  the  land 
of  the  cape  till  you  are  before  the  castle,  because  northerly  winds  are  very 
prevalent  here,  and  if  vessels  keep  too  far  from  the  shore,  considerable  difficulty 
may  then  be  experienced  in  working  in.  Coming  in  by  night,  approach  no 
nearer  than  into  14  or  12  fiEithoms. 

From  Agadir  the  coast  runs  89  miles  in  a  S.W.  i  S.  direction,  with  a  slight 
curve,  to  cape  Agulah,  and  is  throughout  generally  of  a  low,  flat,  and  sandy  des- 
cription. The  River  Sous  discharges  itself  into  the  sea  at  5  miles  southward  of 
Agadir,  but  its  entrance  is  impeded  by  a  sandy  bar  nearly  diy  at  low  water,  and 
never  passable  by  vessels  drawing  more  than  4  or  5  feet.  At  6^  miles  further 
southward  are  the  Sonwaniyeh  (Tomeeh  or  Seven  Wells),  that  is  wells  of  fresh 
water.  The  anchorage  off  this  part  does  not  differ  from  that  which  can  be  found 
on  almost  any  part  of  this  coast. 

About  12  miles  frirther  in  a  similar  direction  is  the  mouth  of  the  River  Mesa^ 


*  LiHUT.  Ablett  Bought  for  it  in  18d5  without  snccess.  He  sftys,  *'Foar  days  were 
employed  in  searching  for  it  by  both  vesBelfl  (  the  Mtna  and  Raven)  without  suoeess,  and  I 
can  state  with  oonfideuoe  that  it  does  not  exist  iu  the  position  hitherto  assigned  to  it.  It 
would  be,  perhaps,  saying  too  much  to  assert  that  it  does  not  exist  at  all ;  but  the  gradual 
decrease  in  the  depth  to  seaward,  with  the  nature  of  the  bottom,  which  is  mud  and  sand,  very 
mach  favour  that  supposition.*'  ^    . 
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tbd  bar  of  which  is  dry  at  low  water,  and  probably  has  not  more  than  4  or  5  feet 
over  it  at  high  spring  tides. 

Cape  Af/ulah  is  only  a  slight  elbow  in  the  coast  in  Lat.  29°  48^'  N. ;  the 
village  of  the  same  name  stands  on  a  hill  about  a  mile  from  the  beach  of  a  small 
sandy  bay,  into  which  the  small  liver  Asa  falls.  From  the  river  Mesa,  southward 
the  beach  still  continues  sandy,  but  verdant  hills  approaching  the  sea,  break  off 
into  cliffs,  apparently  of  sandstone,  about  100  feet  in  height.  In  the  interior  is 
a  ridge  of  high  mountains,  at  50  or  60  miles  from  the  coast.  The  interval 
between  appears  like  a  wooded  and  well-cultivated  country,  with  many  houses  and 
farm-buildings. 

From  cape  Agulah  to  the  Rio  de  Playa  Blanca  the  general  direction  of  the  land 
is  S.W.  by  W.  i  W.,  and  the  distance  is  68  miles.  At  12  miles  southward  of 
Agalah,  the  features  of  the  country  Ckg^n  change ;  the  hills  become  barren  and 
abrupt,  and  form  in  successive  ridges,  gradually  increasing  in  height,  till  they 
join  the  line  of  mountains,  which  rise  to  the  estimated  height  of  nearly  4000  feet, 
and  appear  to  be  the  south-west  extremity  of  an  oflfset  of  the  Atlas.  More  to  the 
southward,  the  appearance  of  the  inland  country  continues  the  same,  but  the  coast 
changes  to  dark  red  cliffs,  broken  into  coves,  on  the  beaches  of  which  boats  may 
be  seen. 

In  Lat.  29^  22'  N.  is  a  remarkable  white  cliff,  which  forms  a  good  mark  for  the 
coast ;  behind  it,  and  standing  alone,  is  a  conical  shaped  mountain,  rising  to  the 
height  of  8900  feet.  From  this  cliff  the  country  assumes  a  more  rugged  and 
barren  appearance ;  the  hills  steep,  with  deep  and  narrow  ravines  ;  the  coast, 
alternate  cliffs,  and  sandy  bays,  with  prominences  rocky  aud  rugged.  In  Lat. 
29°  9i'  N.  is  the  Regular,  or  Gueder  cove,  on  each  side  of  which  a  rocky  cliff 
projects  to  a  short  distance,  having  steep  and  barren  sides ;  these  are  separated 
by  a  deep  and  narrow  ravine,  down  which  a  slender  stream  finds  its  way  to  the 
sea.  In  this  cove  the  water  is  deep,  and  bottom  clean  to  the  beach  ;  a  landing 
may  generally  be  effected  in  it,  but  it  affords  no  shelter. 

Playa  Blanca  River, — In  about  Lat.  29°  N.  there  is  a  break  is  the  coast,  which 
has  the  appearance  of  the  dry  bed  of  a  river,  and  is  indeed  named  by  the  Canary 
fishermen  the  Bio  de  Playa  Blanca. 

The  shore  hence  to  cape  Noun  runs  about  W.  i  S.,  a  distance  of  29  miles. 
In  the  vicinity  of  Playa  Blanca  river  the  mountainous  country  terminates,  and  a 
sandy  desert  commences.  At  4  miles  to  the  southward  of  the  Rio  de  Playa 
Blanca  the  coast  is  of  bold  sandstone  cliffs,  with  sand  downs  in  the  interior,  devoid 
of  herbage,  and  thus  it  continues  to  cape  Noun. 

Oapa  aroim,  in  Lat.  28°  45'  N.,  and  Long.  11°  2'  W.,  presents  a  steep  &ce  of 

sandstone  about  170  feet  high,  but  as  the  cliffs  northward  and  southward  are  of 

the  same  character  and  elevation,  and  the  country  inland  an  uninterrupted  desert, 

it  is  difficult  to  make  out  the  exact  prqjection  until  very  near  it.    There  are  no 

dangers  off  it,  deep  water  being  found  at  a  very  short  distance,  and,  upon  reference 

to  the  soundings  as  laid  down  on  the  chart  by  Lieut.  Aslett,  it  will  be  seen  that 
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the  supposition  of  the  existence  of  an  extensive  flat  off  this  cape  is  enoneons. 
This  supposition,  no  doubt,  has  arisen  from  the  discoloured  appearance  of  the 
water  both  north  and  south,  as  well  as  seaward  of  the  cape,  which  here  has  a  red 
tinge,  with  a  thick  muddy  semblance,  so  that  the  track  of  a  ship  is  visible  for  a 
length  of  time.  This  phenomenon  is  evidently  occasioned  by  the  immense  volume 
of  very  fine  sand  blown  off  the  desert,  and  with  which  everything  on  board 
becomes  coated,  even  at  a  good  distance  from  the  land. 

The  River  Noun  empties  its  waters  into  the  sea  at  5  miles  south-west  of  the 
cape,  and  at  82  miles  further  (in  the  same  direction)  is  the  mouth  of  another 
stream,  named  Wad  Noun.*  It  is  said  that  both  rivers  are  barred,  and  that 
within  there  ie  ample  room  and  depth  for  vessels  of  some  burthem  ;  also,  that 
favourable  opportunities  for  crossing  the  bar  are  frequent,  and  large  boats  are 
enabled  to  ascend  them  to  a  considerable  distance  up  the  country.  The  features 
of  the  coast  adjacent  to  the  mouth  of  each  river  are  singularly  alike,  so  that 
latitude  is  the  best  guide.  The  former  river  (the  northernmost),  when  well  open, 
may  be  recognised  by  two  hUls,  which  will  then  appear  in  the  centre  of  the  gap ; 
they  are  both  conical,  and  on  one  of  them  there  are  the  remains  (probably)  of  a 
fortress.  When  approaching  the  Wad  Noun,  or  southernmost  river,  the  table- 
land breaks  into  detached  hills,  which  will  help  to  identify  it. 

Between  these  rivers  the  coast  is  a  continued  line  of  sandstone  cliffs ;  while  the 
table  land  just  shows  above  these  cliffs  when  viewed  at  the  distance  of  8  miles 
from  the  shore.  There  is  a  regular  depth  of  20  fathoms  at  4  or  5  miles  off,  and 
good  anchorage  ground,  with  which,  however,  it  is  not  safe  to  make  free,  except 
between  March  and  October. 

Here  it  is  supposed  the  Empire  of  Marocco  terminates ;  though  the  authority 
of  that  empire  is  reported  graduaUy  to  lessen  as  you  proceed  southward  from 
Agidir.  Persons  intending  to  land  hereabout  should  do  so  with  the  greatest 
circumspection. 


.. — ^The  coast  from  the  river  Noun  to  the  Senegal  is  usually  considered 
the  western  boundary  of  the  Great  Sahara,  or  Sea  of  Sand.  Throughout  the 
whole  of  this  extent  the  character  of  the  country  is  most  desert-like — either  broad 
and  white  sandy  plains  or  isolated  sand-downs,  sometimes  terminating  at  the 
water's  edge  in  sandstone  cliffs,  and  at  others  in  low  beaches  whereon  there  is 
always  a  heavy  and  desolating  surf.  Nothing  indeed  can  be  more  dismal  than 
the  general  monotonous  appearance  of  the  land  ;  for  miles  in  some  parts  there  is 
not  a  dark  spot  to  break  the  uniformity  of  the  sand,  the  fine  particles  of  which 
mingling  with  the  haze  occasioned  by  the  heavy  surf,  render  the  shore  very 

*  Some  doabt  exists  as  to  the  correct  names  of  these  riven.  We  faaTe,  however,  adopted 
the  above  till  more  positive  information  has  been  received.  See  pages  297  and  482  of  the 
Royal  Oeographieal  Society^ $  Journal  for  1836. 
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indistinct.  Instead,  therefore,  of  describing  in  detail  this  nninterestmg  and 
barren  portion  of  the  Western  African  sh(»re,  we  shall  notice  only  the  prominent 
points,  land-marks,  dangers,  and  the  Tory  few  places  which  are  worthy  of  any 
observations. 

Chinmits, — The  prevailing  currents  set  southward  along  the  whole  of  this 
coast,  and  their  inflnenee  npon  a  TesseFs  way  mast  be  carefally  considered,  as 
the  horrors  of  shipwreck  of  these  inhospitable  shores  are  increased  by  the 
barbarity  and  treachery  of  the  wandering  tribes  of  the  desert,  who  to  this 
misfortune  add  those  of  cruelty,  robbery,  and  slaveiy.  Its  velocity  varies 
according  to  the  direction  of  the  wind  ;  and  sometimes  its  direction  also,  though 
very  rarely. 

Lieut.  Ablett,  after  stating  that  the  current  follows  the  direction  of  the  land 
from  Mogador  to  cape  Bojad(»r,  says — **  Its  average  rate  from  Mogador  to  cape 
Jnby  is  from  i  to  f  of  a  mile  per  hour.  At  the  latter  cape,  probably  from  its 
stream  being  in  some  measure  confined  by  the  projecting  cape,  and,  perhaps,  by 
the  Canary  islands,  distant  only  56  miles,  it  increases  its  rate  to  1^  miles  per 
hour;  and  off  cape  Bcrjador  its  rate  is  about  1  mile.  I  did  not  perceive  that  this 
current  was  in  any  way  influenced  by  any  particular  wind,  but  near  the  shore  a 
tide  was  generally  perceived." 

Along  the  whole  of  the  western  side  of  the  bank  of  Arguin  the  southerly 
direction  of  the  current  is  constant,  and  even  during  the  rainy  season  the 
exceptions  to  this  rule  are  rare. 

Baron  Roussiw  says — **  From  cape  Bqjador  to  the  bay  of  St.  Cyprian  the 
current  sets  to  the  S.S.W. ;  from  that  bay  to  cape  Blanco,  and  along  the  whole 
extent  of  the  bank  of  Arguin  to  its  western  point,  it  sets  S.  by  W.  Southward 
of  this  point  the  waters,  being  no  longer  guided  by  the  edge  of  the  bank,  which 
turns  abruptiy  to  the  8.E.,  do  not  follow  in  a  body,  within  a  certain  space,  any 
fixed  or  determined  direction.  One  part  of  their  mass  experiences  a  number  of 
irregular  windings,  until,  finding  itself  in  the  active  body  of  the  general  current, 
which  left  the  bank  at  its  most  salient  point,  it  rejoins  it,  and  is  carried  on  as 
before. 

In  the  vicinity  of  Tanit  bay  (Lat.  19"*  6'  N.)  it  again  resumes  its  former 
direction,  and  follows  the  trond  of  the  coast." 

Winds. — On  the  southern  portion  of  this  coast  the  winds  are  said  to  prevail 
from  East  to  K.E.  from  October  to  May  inclusive.  During  the  remaining  portion 
of  tiie  year  (that  is,  the  winter  season)  tornadoes  and  light  winds  from  S.W.  to 
W.8.W.  occur.  At  a  moderate  distance  from  the  shore,  in  the  fine  season, 
Kortii  imds  are  often  found  blowing  on  shore,  while,  at  the  same  time,  frirther 
out  to  sea,  the  wind  may  be  blowing  from  N.E. 

The  inhabitants  of  the  Canaries  catch  a  quantity  of  fish  along  the  coast  from 
about  cape  Noun  to  the  bank  of  Arguin.  These  fishermen  seldom  venture  north- 
ward of  the  ci^e,  though  fish  are  there  equally  abundant,  because  of  their  dread 
of  the  Moors,  who,  on  that  part  of  the  coast,  possess  boats,  but  southward  of  the 
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eape  there  is  said  not  to  be  a  single  boat,  and  they,  therefore,  not  only  work  the 
bank  close  in-shore,  bat  frequently  land,  as  well  to  barter  Uieir  fish  for  orehiUa 
and  the  fine  Barbary  wool  as  to  procure  water ;  in  this,  however,  they  are  always 
extremely  carefal. 

To  return  to  the  coast  at  the  Wad  Noun ; — 

From  this  river  it  takes  a  W.  i  N.  direction,  a  distance  of  77  miles  to  ci^ 
Juby.  The  current  which  hitherto  followed  the  direction  of  the  land,  in  this 
space  strikes  it  obliquely,  rendering  it  the  most  dangerous  part  of  the  coast 
between  capes  Bpartel  and  Bojador,  and  fully  accounting  for  the  numerous  Wrecks 
which  have  taken  place  there.  The  swell,  also,  is  invariably  from  the  north-west, 
and,  therefore,  sets  directly  into  the  bight  eastward  of  the  cape,  so  that  it  is  eon- 
adered  almost  impossible  for  a  vessel  embayed  there  to  work  off. 

cap«  JtLby  is  a  projecting  elbow  of  the  land  in  Lat.  2T  57i'  N.,  Long. 
12''  52^'  W.,  low  and  sandy,  and  terminating  in  a  hummock  covered  with  bushes, 
and  having  in  all  directions  the  appearance  of  an  island.  Some  rocks  project 
8  or  4  cables'  lengths  from  the  cape,  and  have  10  fiithoms  at  their  extremity. 

FcUse  Cape  of  Bojador  is  115  miles  S.W.  by  W.  from  cape  Juby.  It  is  low 
and  sandy,  and  has  a  reef  of  rocks  extending  from  it  about  1^  miles  in  a  north- 
west direction.  About  6  miles  N.W.  i  W.  from  the  cape  there  is  a  shoal, 
whereon  the  least  depth  (as  at  present  ascertained)  is  7  fiithoms,  but  as  a  thorough 
examination  of  this  part  has  not  been  made,  it  is  advisable  to  give  it  a  good  berth. 

Cap«  BoJaAor  lies  25  miles  W.  by  S.  |  S.  from  the  preceding  headland, 
<<  and,"  says  Babon  Boussin,  <<  when  seen  from  the  northward,  shows  a  strand 
of  red  sand,  with  a  gradual  descent  towards  the  sea ;  and  its  western  extremity, 
which  is  very  low,  forms  a  small  bay  with  the  cliff  which  immediately  follows." 

Penha  Grande. — This  remarkable  cliff  is  64  miles  S.W.  |  S.  from  cape 
Bojador ;  its  height,  about  800  feet,  so  far  exceeding  that  of  any  other  part  of 
this  coast,  serves  as  an  excellent  land-fall.  At  a  mile  from  the  base  of  the  diff 
there  are  26  &thoms  water,  bottom  of  gravel  and  broken  shells. 

Hence  to  the  south-westward  there  is  nothing  remarkable,  except  perhaps  a 
hummock  in  Lat.  28''  54i',  named  Deception  cliffy  from  its  assuming,  until  dose 
in,  the  appearance  of  an  island. 

8iv«r  onro. — ^The  basin  at  the  mouth  of  this  river  may  be  seen  over  the 
low  isthmus  immediately  southward  of  Deception  cliff,  as  well  as  over  part  of  the 
peninsula  which  separates  it  from  the  sea.  Dunford  point,  on  the  west  side  of 
the  entrance  of  this  basin,  is  in  Lat.  28*"  86i'  N.,  Long.  16°  1'  W. ;  thence  to 
the  opposite  shore  of  the  main  the  distance  is  4  miles,  but  the  navigable  channel, 
over  a  bar  of  12  feet  least  water,  is,  however,  not  more  than  i  a  mile  wide, 
owing  to  the  extensive  sand  bank  which  reaches  out  from  the  main,  and  the  spit 
extending  1}  miles  eastward  of  the  cliff  of  Dumford  point.  Within  the  bar  the 
water  deepens  to  5,  10,  14,  10,  and  7  fathoms,  the  channel  increasing  in  breadth, 
and  expanding  into  a  fine  basin  of  1  or  2  miles  in  width  between  the  off-lying 
;;  a  vessel  may  find  good  and  safe  anchorage  over  a  dean  bottom  in 
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7  fkthoms,  sand.  As  there  are  no  objects  suitable  as  leading  marks,  it  is 
advisable  before  entering  to  buoy  the  bar.  High  water  takes  place  here,  on  the 
days  of  full  and  change,  at  noon ;  rise  about  8  feet.  Off  the  entrance  the  flood 
sets  nearly  East,  and  the  ebb  West,  with  about  2  knots'  Telocity ;  inside  the  bar 
its  rate  is  2i  knots,  and  over  it  and  the  shoal  patches  it  has  a  still  greater  rate, 
causing  a  high  break,  which  affords  an  unerring  beacon  to  the  shoalest  parts. 

A  good  landing  place  will  be  found  in  the  cove  on  the  northern  side  of  the 
sand-spit  projecting  eastward  of  Dunford  point,  also  an  abundance  of  fish ;  there 
is  good  shelter  for  boats,  though  much  surf  rolls  across  the  entrance.  Tolerable 
anchorage  may  be  had  in  6  &thoms  outside  the  bar,  but  Dumford  point  should 
not  be  brought  westward  of  N.N.W. 

Hence  to  Angra  de  Cintra  bay  the  greater  portion  of  the  coast  appears  to  be 
fronted  by  a  bank  extending  3  or  4  miles  therefrom,  with  5  fathoms  on  its  outer 
edge  and  12  &thoms  close-to. 

Jkasrm  d«  Cintra  Bay,  the  Bouth  point  of  which  is  in  Lat.  22^  67'  N.,  is 
probably  shallow,  but  abounds  with  fish,  and  the  fishermen*  informed  Lieut. 
YiDAL  that  good  water  could  be  obtained  at  the  foot  of  the  downs,  at  a  short 
distance  within  the  beach,  by  digging  in  the  sand.  From  the  south  point  of  the 
bay  a  reef  projects  a  considerable  distance  to  the  N.E.,  and  from  the  north  point 
another  runs  off  south-west  about  2  miles ;  the  latter  point  is  low  and  sandy. 
The  entrance  of  the  bay,  between  these  reefs,  is  about  7  miles  wide ;  in  mid- 
channel  there  are  only  4^  fathoms,  sandy  bottom,  and  a  little  further  south- 
eastward there  is  a  detached  shoal.  After  doubling  the  northern  reef  the  bay 
will  be  seen  to  extend  about  four  miles  north-eastward,  within  the  sandy  point 
which  protects  it.  During  the  period  of  the  rollers  the  sea  breaks  very  heayily 
along  this  part  of  the  coast,  and  it  has  been  observed  to  break  in  several  places 
at  the  entrance,  but  the  before-mentioned  axe  the  only  known  shallows. 

St.  Oypriaa  Bay. — From  Angra  de  Cintra  bay  the  coast  trends  S.W.  88 
miles  to  the  north-east  point  of  St.  Cyprian  bay,  which  is  a  cliff  160  feet  high, 
with  a  circular  form  towards  the  sea,  and  a  flat  top  somewhat  resembling  a  forti- 
fication. The.  bay  is  about  H  miles  wide  and  2i  deep,  and  open  from  E.N.E. 
to  N.W.,  consequently  unsheltered  from  the  prevailing  winds,  and  the  heavy  swell 
that  rolls  in.  The  anchorage,  though  on  a  bottom  of  sand  and  mud  in  from  10 
to  20  fathoms  water,  offers  very  little  security,  and  no  vessel  should  enter  in 
unless  in  case  of  absolute  necessity.  The  Canary  fishermen  catch  a  large  quantity 
of  fish  here. 

Cap«  Baxbas,  on  the  west  side  of  St.  Cyprian  bay,  is  the  elbow  of  a  steep 
cliff  about  80  feet  high,  in  Lat.  22''  20^  N.,  and  Long.  16^  4&'  W. 

*  The  fishermen  who  frequent  this  hay  attract  some  few  ijrabs  or  Moors  to  the  spot,  who 
seem  to  have  no  fixed  habitation  there,  or  on  any  other  part  of  this  coast.  They  belong  to 
and  form  part  of  a  tribe  called  the  Tribe  of  Thieves,  composed  of  moranders  and  Tagabonds, 
who  are  scattered  along  the  shore  firom  cape  Bojodor  to  Senegal,  and  subsist  on  dried  fish  and 
the  plunder  from  wrecks,  which  formerly  were  so  freqaent  here. 


620  CAPE  BLANCO  &  LEVRIER  BAY. 

Galka  Point  is  0  miles  S.W.  by  W.  i  W.  from  eape  Barbae ;  the  intennediata 
coast  is  fonned  almost  by  one  aninterrupted  cliff,  about  80  feet  bigb,  at  the  foot 
of  which  the  sea  breaks  violently.  At  <me  mile  from  the  beach  th^e  are  from  9 
to  12  fathoms ;  and  at  2  miles,  as  much  as  17  fitthoms,  with  a  bottom  of  muddy 
sand,  or  sand  and  broken  shells.  The  coast  then  declines  into  the  xisnal  white 
sandy  plains,  studded  here  and  tha?e  with  clifiiB.  Southward  of  this  it  fonnfi 
rather  a  remarkable  little  bay,  with  shore  of  white  sand.  This  bay  is  foU  of 
reefis,  on  which  there  is  very  little  wat^,  leaving  an  outlying  and  dangerous  rock 
off  each  of  its  points  ;  the  norUiemmost  is  named  Pedra  de  Galha,  and  the  other 
La  Yirginie.  The  first,  which  is  rather  higher  on  the  northern  than  <m  the 
southern  side,  is  aboul  half  a  mile  in  circumference  ;  the  latter  is  three  times 
that  size,  and  has  some  sandy  patches.  They  are  in  some  measure  connected  by 
a  chain  of  flats  stretching  a  mile  northward  of  the  Pedra,  and  i  a  mile  southwaxd 
of  La  Yirginie.  At  one  mile  westward  from  these  rocks  may  be  found  18  fEtthome 
of  water,  with  muddy  sand.  The  depth  mcreases  to  the  southward,  and  the 
bottom  becomes  harder.  From  Pedra  de  Galha  to  oa|»e  Blanco  the  distance  is 
29  leagues.  The  coast  in  this  extent  trends  S.S.W.  i  W.,  is  nearly  straight, 
and  moderately  high ;  it  is  one  continued  down,  the  whiteness  of  which  becoeiee 
more  vivid  on  proceeding  southward.  All  this  part  of  the  coast  is  perfectly  safe. 
The  strength  of  the  current  along  the  shore  is-nearly  a  knot,  but  &rther  out  to 
sea  much  less. 

Oape  BUuioo  (South)  is  a  high  white  cliff  temuBating  a  sandy  prom<mt(Nry 
about  28  miles  in  length,  on  the  east^n  side  of  whidi  is  the  extensive  bay  of 
Levrier.    Position,  Lat.  20°  46'  27"  N.,  Long.  17^  6'  40"  W. 

West  Bay, — ^At  5  miles  N.  i  W.  from  cape  Blanco  there  is  a  high  sandy 
shoulder  projecting  from  the  line  of  coast,  forming  the  northern  side  of  West  bay, 
wherein  the  anchorage  is  clean  in  about  12  fJEkthoms ;  here  shelter  may  be 
obtained  from  the  prevailing  N.N.E.  and  N.W.  winds.  At  the  bottom  of  this 
bay  is  a  beach  of  white  sand,  interspersed  with  cliffs,  in  one  of  which  the  sea  has 
perforated  a  large  hole,  resembling  an  arch  in  shape,  and  visible  at  a  considerable 
distance. 

Captain  Beloheb  recommends  vessels  to  take  up  an  anchorage  in  West  bay, 
where  the  Canary  fishermen  resort,  in  preference  to  going  into  L6vrier  bay,  faat 
there  the  swell  is  less,  fish  abundant,  and  little  chance  of  losing  an  anchor ; 
^ould  a  strong  westerly  wind  arise  they  wiii  then  have  the  option  of  goioig  round 
eastward  of  the  cape  for  shelter. 

Ziwxtor  Bay,  between  the  p^iinsula,  of  whi^h  cape  Blanco  is  the  southern 
point,  and  the  main,  is  about  24  miles  in  extent  from  north  to  south,  and  about 
12  miles  in  average  breadth,  but  the  greater  portion  of  this  area  is  occupied  by 
shallow  banks,  especially  on  the  eastern  and  northern  sides  of  the  bay,  leaving, 
however,  a  very  extensive  anchorage  with  water  sufficient  for  vessels  of  any  size. 
Within  and  5  miles  N.N.E.-ward  of  cape  Blanco  there  is  a  curve  in  the  peninsula 
nam^d  Bepose  Bay,  in  ^iribich  there  are  from  5  to  2  fethoms,  but  it  affords  veiy 
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little  shelter  from  N.E.  winds  which  hlowheie  with  great  yiolence,  and  are  loaded 
with  minnte  sand  which  is  most  injnrions  to  the  eyes  ;  even  with  a  light  breeze 
there  is  a  tronblesome  sea.  It  is  true  shelter  may  he  had  from  N.W.  and 
N.N.W.  winds,  but  the  Ganarians  say  that  N.N.E.  and  N.E.  winds  constantly 
prevail,  and  that  those  winds  and  the  accompanying  sea  are  considerably  heavier 
than  those  from  without  cape  Blanco. 

A  shoal  extends  nearly  (  of  a  mile  from  the  sonth-west  point  of  cape  Blanco, 
with  8  &thoms  on  its  extremity ;  and  one  of  the  banks  which  ocenpy  the  greater 
part  of  the  eastern  side  of  Levrier  bay,  approaches  to  within  }  of  a  mile  of  the 
east  end  of  the  cape,  leaving  a  deep  bat  narrow  channel  between,  which,  imme- 
diately within  the  cape  and  bank,  rapidly  increases  in  width.  The  Bayadere 
Shoals  commence  1^  miles  S.S.W.-ward  from  the  pitch  of  cape  Blanco,  and 
extend  thence  8  or  4  miles  in  a  soath-westerly  direction ;  they  have  not  been 
minutely  examined,  and  though  the  least  water  at  present  found  on  them  is  4i 
fathoms,  yet  the  overfiills  have  been  plainly  seen  during  the  ebb.  When  rounding 
the  cape,  therefore,  give  it  a  berth  of  about  ^  a  mile. 

Captain  BsiiOHEB  says,  ''  The  tides  about  cape  Blanco  are  irregular,  and 
much  influenced  by  the  land  near  which  they  run.  High  water«  at  full  and 
change,  may  be  looked  iat  about  noon ;  the  greatest  rise,  under  every  advantage 
of  springs  and  winds,  does  not  exceed  6  feet.  Southward  of  the  parallel  of  the 
cape,  the  indraught  has  a  velocity  of  2*6  miles,  and  the  off-set  or  ebb  the  same. 
Eastward  of  the  meridian  of  the  cape,  the  tide  bends  northerly ;  and  at  8  miles 
chord,  its  velocity  appears  from  8.W.  to  N.E.,  about  2^  knots,  foUowing  the 
circular  course  into  Greyhound  (Levrier)  bay.  North  of  the  parallel  of  the  cape, 
the  ebb  sets  north,  and  flood  south;  and,  close  in  shore,  the  tide  is 
considerably  weaker  than  at  8  miles,  when  its  greatest  influence  may  be 
expected." 

ju«iiitt  Bank. — This  great  and,  probably,  increasing  bank  may  be  said  to 
be  a  contmuation  of  the  broad  shoal  which  fills  the  eastern  side  of  Levrier  bay, 
and  to  extend  thence  to  the  southward  of  cape  Mirik,  a  distance  of  about  90 
miles,  its  greatest  breadth  (in  about  Lat.  20*"  6'  N.)  being  perhaps  40  miles.  Its 
wtestem  elbow  is  considered  to  be  in  17^  lO'  W.  It  is  aj^arently  composed 
superficiaUy  of  a  very  hard  jmd  flat  sand,  generally  covered  with  broken  shells, 
but  our  knowledge  ef  this,  or  of  the  interior  af  the  bank,  or  of  the  channels  by 
which  it  is  split  er  crossed  is  decidedly  very  little  and  very  imperfect.  Baron 
Boussin  has  given  the  confonnation  of  the  out^  edge,  in  7  Mhoms,  whidi  has 
been  traced  from  numerous  soundings,  and  which,  northward  of  the  parallel  of 
20''  N.,  teends  N.E.  by  N.  and  S.W.  by  S.,  and  to  the  southward  of  that 
latitude  8.  by  E.  i  E.  and  N.  by  W.  i  W.  The  bank  should  not  be  approached 
nearer  than  into  a  depth  of  7  &thom8,  as  great  risk  is  incurred  by  so  doing,  for 
a  short  distance  within  thj^  depth  there  are  less  than  6  fiithoms.  No  part  of  the 
edge  has  hitherto  been  seen  te  dry,  but  close  to  the  breakers  (which  occur  in 
many  places)  there  aro  but  a  few  feet  of  water,  and  the  shallows  between  them 
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do  not  appear  to  carry  more  than  10  feet.     The  current  and  tide  set  strongly 
upon  this  bank. 

Vessels  in  this  neighbourhood  cannot  sound  too  frequently,  and,  unless  bound 
to  cape  Blanco,  they  should  not  decrease  their  water  below  15  &thoms  by  day, 
nor  25  fathoms  by  night,  especially  while  southward  of  20**  N. ;  Babon  Boussin 
says,  ''  the  nature  of  the  bottom  outside  the  bank  of  Arguin  observes  a  remark- 
able law,  which  will  be  of  service  to  navigators  who  are  obliged  to  approach  it. 
From  the  7-&thom8  edge  of  the  bank,  out  to  the  depth  of  25  &thoms,  thus 
including  a  belt  of  more  than  15  miles,  the  lead  invariably  brings  up  a  mixture 
of  sand  and  broken  shells,  and  in  proportion  to  the  proximity  of  the  bank  the 
shells  prevail ;  while  beyond  the  depth  of  25  &thoms  and  as  &r  as  that  of  50 
fathoms  the  bottom  is  entirely  of  white  sand."  Captain  Beloheb  seems  to 
doubt  the  strict  uniformity  of  this  law,  but  adds,  *'  whether  this  remarkable 
distinction  in  the  quality  of  the  soundings  be  correct  or  not,  the  depths  will  be 
sure  guides. 

Cape  Mirik  is  a  low  sandy  point  near  the  southern  end  of  Arguin  bank,  in  Lat. 
19**  28'  N.,  and  Long.  16"*  88i'  W. ;  shoals  extend  from  it  some  5  or  6  miles, 
and  prevent  the  ^.pproach  of  all  large  vessels. 

Ant/el  Bank,  dc, — ^The  coast  southward  of  cape  Mirik  should  not  be  approached 
nearer  than  into  8  fathoms,  so  as  to  avoid  all  dangers,  and  amongst  them  the 
Angel  bank,  a  shallow  flat,  spreading  out  7  miles  from  the  beach,  abreast  the 
Angel  hillocks,  some  flat  sand  hills  rather  higher  than  the  rest  of  the  coast,  in 
about  Lat.  IS**  80'  N.  Small  vessels,  however,  will  find  a  convenient  anchorage  on 
this  bank. 

rortondik,  a  village  of  temporary  bush  huts,  which  exists  only  while  the  Moors 
are  trading  or  fishing,  is  generally  erected  on  a  little  shoulder  in  the  beach,  in 
about  Lat.  18°  17'  N.  The  coast  northward  and  southward  is  a  continuous  line 
of  sand,  with  a  few  hillocks  and  dome  scattered  bushes,  but  all  so  low  that  nothing 
can  be  seen  in  the  clearest  weather  at  a  greater  distance  than  9  miles.  North- 
ward of  Portendik  is  or  was  the  stump  of  a  palm  tree.  Anchorage  may  be  had  in 
4  or  5  fitthoms  on  sand  and  shells,  where  most  convenient,  according  to  existing 
circumstances.      High  water  full  and  change  at   lOh. ;   springs  rise   6  feet. 

When  bound  for  this  place  it  is  usual  to  make  the  Angel  hillocks,  and  then  run 
along  shore  in  about  5  fathoms,  with  careful  attention  to  the  lead.  The  roadstead 
is  between  two  parallel  banks  of  sand  and  sheUs,  lying  in  a  N.N.W.  and  S.S.E. 
direction,  rather  more  than  a  mile  apart,  with  from  2  to  8fisithoms  water  on  them. 
The  northernmost  is  a  mile  long,  its  south  end  being  little  more  than  a  cable's 
length  from  the  shore  near  the  village.  The  north-west  end  of  the  southern  bank 
is  1(  miles  W.  by  S.  i  S.  from  the  huts,  whence  it  extends  2  miles  in  a  S.S.E. 
direction. 

From  Portendik  to  St.  Louis  on  the  Senegal,  a  distance  of  about  185  miles, 
the  coast  is  low,  nearly  level,  and  here  and  there  interspersed  with  bushes.  At 
the  ^stance  of  2  or  8  miles  from  the  beach  there  are  regular  soundings  of  from 
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12  to  6  &thoms,  bottom  of  fine  sand,  occasionally  mixed  with  mud,  and  affording 
a  ready  anchorage.    Here,  as  elsewhere,  there  is  always  a  heavy  snrf  on  the  shore. 
We  have  considered  this  as  the  sonthem  termination  of  the  coast  of  the  Great 
Desert. 


•  is  the  name  nsnally  given  to  that  portion  of  the  continent  of  Africa 
lying  between  the  rivers  Senegal  and  Gambia.  It  is  divided  by  the  French  into 
two  arrondissements, — the  north  consisting  of  the  isles  at  the  month  of  the 
Senegal,  with  some  few  establishments  on  the  banks  of  that  river,  and  the  trading 
stations  along  the  coast  between  capes  Blanco  and  Verde;  and  the  south 
comprising  the  island  of  Goree,  and  the  other  stations  between  cape  Yerde  and 
the  river.  Gambia. 

The  climate  is  very  unhealthy  for  Europeans,  though  not  to  such  an  extent  as 
that  of  Sierra  Leone ;  the  heat  of  summer  is  relaxing  and  oppressive,  especially 
during  easterly  winds,  though  the  thermometer  does  not  stand  extremely  high. 
The  wet  season,  that  is,  from  the  middle  of  June  to  the  middle  of  September,  is 
said  to  be  particularly  £a,tal  to  Europeans,  who  are  attacked  with  dysenteries, 
liver  complaints,  and  various  kinds  of  fevers. 

Oiirr«ttts. — ^As  before,  the  general  and  almost  constant  direction  of  the 
currents  along  the  coast  of  Senegal  is  from  north  to  south,*  with  a  velocity  of 
from  0-6  to  1  mile  per  hour,  as  fJEur  as  the  mouth  of  the  Senegal  river,  where,  and 
for  a  space  of  several  miles  to  seaward,  the  powerful  tides  in  and  out  of  that 
river  affect  the  general  uniformity  of  the  southerly  current.  Between  the  river 
Senegal  and  cape  Verde  they  also  follow  the  direction  of  the  coast  to  the 
southward,  but  without  any  peculiar  set  into  the  bay  of  Tof,  as  has  been  asserted, 
though  perhaps  a  little  more  strongly  from  the  effect  produced  by  the  exit  of  the 
Senegal  river.     Similar  observations  apply  to  the  southward  of  the  cape. 

Babon  Roussin  observes  ''  that  the  current  follows  the  trend  of  the  coast  S.S.W. 
to  the  Marigot  of  Mnsquitoes.  It  then  sets  S.  i  W.  till  abreast  the  bar  of  the 
Senegal,  where,  in  a  space  of  4  leagues  in  circumference,  it  is  disturbed  by  the 
stream  of  that  river.  This  stream  is  so  strong  as  to  oblige  vessels  at  the 
anchorage  off  the  bar  to  attend  to  it,  in  spite  of  the  strongest  winds.  The 
current,  joined  by  the  waters  of  the  Senegal,  pursues  its  course  along  the  coast, 
which  trends  to  the  S.W.,  observing,  a  very  gentle  curve,  which  forms  the  bay  of 
Yof,  and  which  terminates  at  cape  Verde.  The  strong  currents  hitherto  stated 
as  setting  into  this  bay  are  chimerical.  Cape  Verde  being  the  most  western 
point  of  Africa,  and  hence  forming  an  obstruction  to  the  general  direction  of  the 
waters  which  flow  along  that  coast,  must  occasion  a  great  variety  of  currents  in 

*  This  direction  is  nearly  oonstuit,  except  in  the  wet  Bcaaon,  when  it  will  sometimes  be 
found  nmning  northward  with  equal  velooitj. — M,  KerhaUet. 
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ita  ykiiuty ;  this  i§,  in  &6t»  what  takes  place,  and  it  would,  therefore,  be  diffienlt 
to  define  a  particular  one.  One  thing  appears  certain :  vesseb  passing  in  si^ 
oi  eape  Verde  are  not  carried  on  it,  as  is  generally  supposed ;  hut,  on  the  contrary 
are  swept  off  by  the  prevailing  tendency  which  the  waters  have  to  flow  seaward. 
In  running  close  to  the  Almadic  ledge,  this  repulsion  is  generally  very  sensibly 
felt ;  it  appears  that  a  portion  of  the  waters  rushes  between  these  rocks  and 
spreads  itself  in  different  directions. 

Inmiediately  southward  of  cape  Verde  the  current  is  ahnost  imperceptible,  and 
it  is  scarcely  possible  to  assign  any  particular  direction  to  it  as  far  as  cape  Naze. 
The  whole  of  the  coast  lying  between  the  latter  cape  and  cape  Manuel  forms  a 
w^-deflned  bay,  totally  free  from  current,  and  in  which  there  is  not  a  single 
mer.  The  same  is  observed  witih  respect  to  the  roadstead  of  Goree,  although, 
according  to  the  obserrations  of  Mr.  Adamson,  a  regular  tide  exists  there,  widi  a 
rise  and  fisdl  of  2^  feet.  In  the  offing  of  cape  Verde  the  current  has  bedn  always 
found  to  set  to  southward.  From  cape  Naze  it  again  follows  the  direction  of 
tbe  coast,  intermpted  only  tttihe  mouths  of  the  principal  rivers." 

WEKPB.-*At  a  noderate  distance  from  iiie  shore,  in  the  fine  season,  North 
winds  are  often  found,  while,  at  the  same  time,  further  out  at  sea,  tiie  wind  is 
from  N.£.  This  coast  is  subject  to  the  Solar  Breezes,  varying  from  N.E.  to 
N.N.W.  Those  from  N.N.W.  prevail  in  the  afternoon,  hauling  easterly  in  the 
night  and  towards  momii^.     See  '<  Coast  of  Senegal,"  page  78. 

The  coast  for  about  8  miles  southward  of  the  month  of  the  Senegal,  is  as  low 
as  iibait  to  the  northward,  and,  though  it  then  becomes  rather  higher,  it  preserves 
throughout  the  same  uniform  appearance  of  a  chain  of  white  sand-hills,  with 
scattered  brmi^wood,  and  hwe  and  there  a  few  dwarf  trees.  At  the  distance  of 
80  miles  flouthward  of  tflie  liver's  mon^  there  is  a  large  red  eandy  elevation, 
entirely  bare.  Thence  to  the  southward  the  coast  does  not  present  anything 
]»maricabie  as  far  as  the  LUUe  Paps,  which  are  the  two  highest  sand-hills  between 
the  Senegal  and  the  Pi^s  of  cape  Verde  ;  they  rise  from  the  beach,  and  are  easily 
known  by  a  sHf/kt  undulatitm  on  their  summit,  and  by  idiree  or  four  small  hiils  to 
the  southward ;  tbe  northernmost  is  in  Lat.  14''  56^'  N.,  and  both  are  visible  at 
the  distance  of  12  or  15  foUes. 

About  26  miles  W.  hy  S.  fr»m  ^e  Little  Paps  are  the  Paps  of  Cape  Verde ; 
both  are  wible  at  the  «ame  time  in  £ne  weather,  as  the  latter  may  then  be  seen 
at  a  distance  of  20  'Or  22  miles.  Here  the  coast  begins  to  rise,  and  to  tsAiow  more 
wood,  and  the  coun^  about  cape  Vepde  is  covered  with  trees,  amongst  which  are 
several  of  censiderable  height. 

When  advancing  6mm  •Goree  bay  towards  the  south-east,  the  sand-hills 
progreasivety  rise,  and  are  covered  witisi  trees  as  &r  as  cape  Naze.  Thence  to  the 
Gambia  it  again  declines,  and  bec<»nes  low  and  thickly  wooded,  affording  no 
marks  su£iciently  prominent  for  a  vessel's  guidance. 

N<nihwaKd  of  the  river  Senei^'s  mouth,  at  the  distance  of  2  or  8  miles  from 
the  beach,  there  are  regular  soundings  of  from  6  to  12  &thoms,  over  a  bottom  of 
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fine  sand  occasionaUy  mixed  with  mad,  and  affording  a  ready  anchorage.  From 
the  Senegal  soathward  as  far  as  the  parallel  of  15''  20'  N.,  at  the  same  distance 
from  the  shore,  the  bottom  is  mud,  in  from  11  to  27  &thom8 ;  beyond  this 
paraUel  the  depth  rapidly  increases,  for  at  6  miles  off  the  Little  Paps  there  are 
from  57  to  62  fathoms ;  the  same  bottom  oontinnes,  and  is  so  soft  that  the  lead 
sinks  in  it,  affording  good  anchorage  to  any  yessel  obliged  by  calms,  &o.  to  bring 
to.  At  2  miles  off  the  village  of  Yof,  49  &thoms  wiU  be  foond,  over  a  bottom  of 
mad  and  sand. 

The  water  aboat  cape  Yerde  is  very  deep,  but  along  the  coast  to  the  south- 
eastward the  lead  is  a  good  guide,  and .  should  be  kept  going,  so  as  not  to  get 
into  less  than  9  or  8  &thoms. 

m#  xiv«*  Miiesai. — ^For  a  distance  of  18  miles  the  river  Senegal  runs  nearly 
north  and  south,  being  separated  from  tibe  ocean  by  a  narrow  tongae  of  sand, 
which  graduaUy  lowers  towards  it  southern  extremity,  named  Barbaric  point,  in 
Lat.  15**  48^  46"  N.,  and  Long.  16^  81'  86"  W.  This  point  forms  the  north  side 
of  the  river's  mouth,  which  is  barred  by  a  bank  whereon  the  depth  in  1860,  as 
ascertained  by  M.  Eerhallet,  was  about  18  feet ;  but  vessels  drawing  more  than 
10  feet  should  not  attempt  to  enter.  Once  &irly  in  the  river  the  depths  increase 
to  8  and  6  &thoms,  and  with  the  assistance  of  the  tide  and  a  pilot  a  vessel  will 
speedily  beat  up  to  St,  Lotus,  12  miles  above  the  bar,  built  on  a  narrow  island 
about  1^  miles  long,  and  which,  when  seen  from  the  offing,  owing  to  the  right 
bank  of  the  river  being  so  low,  appears  to  stand  on  the  sea-shore.  The  principal 
channel  of  the  Senegal  is  on  the  east  side  of  the  island,  that  on  the  west  side 
being  narrow  and  barred  at  its  north  end  by  a  bank  connecting  St.  Louis  with 
Thiong  island.  Hereabout  the  divided  stream  of  the  river  forms  a  number  of 
islands,  on  which  a  covering  of  bushes  gives  the  country  some  appearance  of 
fertility,  offering  a  striking  contrast  to  the  700  miles  of  desert  to  the  northward. 

About  full  and  change,  the  rise  of  the  tide  is  perhaps  6  feet ;  the  highest  tide 
occurring  about  48  hours  after  each.  The  tides  are  not  felt  beyond  8  or  4  miles 
from  the  land ;  the  flood  runs  to  the  N.N.W.  and  N.W.,  the  ebb  the  opposite 
way,  with  a  velocity  of  from  y^  to  1  mile  an  hour.  But  near  the  mouth  of  the 
river  when  its  waters  are  low,  that  is,  in  September  and  November,  the  tidal 
corrent  sometimes  attains  a  velocity  of  8  miles.* 

There  is  a  small  ./fo^  light  shown  from  the  Government  House  at  St.  Louis, 
visible  6  or  6  miles. 

The  anchorage  off  the  bar  in  from  6  to  9  fiathoms,  mud,  is  N.W.  by  N.  f  N. 
of  a  mast  erected  on  one  of  the  sandy  hillocks  of  Moussequiob,  and  carrying  a 


*  Baboh  Boubsiv  BajB  that  the  tides  in  and  oat  ot  the  river  "  are  so  strong  as  to  bring  the 
vesselB  in  the  Outer  Boad  (abreast  the  river's  mouth)  with  their  broadsides  to  the  wind  in  the 
strongest  breezes.  And  jet  these  onter  tides  have  no  very  regular  set ;  the  flood,  however, 
genenlly  runs  E.N.E.,  and  the  ebb  W.S.W.  Anohoring  in  the  load  is,  moreover,  rendered 
very  inconvenient  by  the  long  swell  that  prevails  there  in  all  weathers.'* 
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flag.    Anchorage  may  also  be  had  abreast  St.  Loais,  in  from  8  to  10  fisbthoms,  at 
abont  2  miles  from  the  beach,  with  the  town  bearing  abont  S.E. 

About  1^  miles  northward  of  point  Barbarie,  and  near  the  Semaphore  No.  5, 
are  the  houses  of  the  pilots,  where  signals  are  made  showing  whether  vessels  can 
safely  take  the  bar  or  not ;  in  the  former  case  a  yellow  flag  is  hoisted,  and  in  tiie 
latter  a  blue  flag.  When  the  yellow  flag  is  hoisted  above  the  blue  one,  the  pilots 
are  on  the  bar,  and  vessels  may  steer  so  as  to  enter. 

Water,  wood,  beef,  mutton,  and  poultry  may  be  procured,  of  a  moderate  quality, 
and  not  dear. 

Direetions. — ^Vessels  bound  for  the  river  Senegal  should  make  the  land  at  all 
times  a  few  miles  northward  of  the  parallel  of  16**,  which  is  that  of  St.  Louis, 
because  in  the  flne  season  both  wind  and  current  are  from  the  northward,  and  in 
the  wet  season  the  southerly  and  south-west  winds  are  feeble.  The  lead  should 
always  be  used,  as  it  will  indicate  by  the  diminution  in  depth  the  approach  to  the 
land,  the  bank  off  St.  Louis  being  very  regular.  At  24  miles  from  land  no  bottom 
will  be  found  with  90  fathoms  of  line  ;  at  18  miles  the  soundings  range  between 
70  and  60  &thoms,  grey  sand ;  at  10  or  8  miles  from  22  to  16  &thoms,  green 
mud ;  and  at  8,  2,  and  1  mile  from  9  to  5  &thoms.  In  clear  weather  the  land  is 
visible  at  the  distance  of  7  or  8  miles,  and  the  white  houses  of  St.  Louis  will 
soon  be  made  out,  especially  the  Government  house,  and  the  white  tower  built  at 
the  northern  extremity  of  the  St.  Louis  island, — also  the  masts  of  vessels  at 
anchor  in  the  river.  When  within  about  2  miles  from  the  shore,  the  anchor 
may  be  let  go  in  8  or  9  fathoms,  green  mud  ;  or  according  to  the  season,  in  5  or 
6  fathoms ;  a  good  berth  will  be  found  with  the  tower  bearing  S.E.  easterly. 

It  is  advisable  not  to  approach  the  land  nearer  than  into  a  depth  of  6  fEithoms, 
because  of  the  rollers,  which  are  frequent  in  aU  seasons,  especially  in  November 
and  December.  The  whole  of  the  shore  of  the  sandy  peninsula  is  bordered  by 
formidable  breakers,  which  commence  in  the  depths  of  10  and  12  feet  in  the  fine 
weather,  but  in  the  season  of  the  rollers  this  surf  begins  in  from  8^  to  4^  &thoms, 
according  to  their  force.  Indeed,  in  the  latter  period,  some  vessels  have  been 
much  exposed  when  anchored  in  5^  fathoms. 

Proceeding  to  the  anchorage  at  night-time  the  soundings  will  be  a  good  guide. 
As  soon  as  the  light  of  St.  Louis  is  made  out,  steer  so  as  to  bring  it  to  bear  about 
S.E.  by  S.,  and  drop  the  anchor  in  from  8  to  10  fisithoms.  When  it  cannot  be 
seen,  and  there  is  a  doubt  concerning  the  vessel's  latitude,  the  approach  to  the 
parallel  of  St.  Louis  may  be  known  by  the  bank  of  green  mud  commencing  in 
about  16""  14'  N.  and  terminating  about  14  miles  southward  of  point  Barbaric. 
As  soon  as  this  kind  of  bottom  is  found  it  will  be  only  necessary  to  steer  to  the 
eastward  and  anchor  in  9  &thoms  a  little  northward  or  southward  of  the  parallel 
of  16°,  which  parallel  nearly  divides  the  bank  into  two  equal  parts ;  you  can  then 
take  up  a  more  convenient  berth  at  daylight. 

The  bar  of  the  river  Senegal  is  not  stationary ;  the  peninsula  forming  the 
right  bank  below  St.  Louis  is  so  low  in  parts  as  to  be  covered  at  very  high  tides 
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which  sometimes  act  so  violently  as  to  open  new  channels.  Babom  Boossin 
states  that  Barharie  point  is  gradoally  advancing  southward,  a  statement  that 
appears  very  probahle,  for  he  gave  the  Lat.  of  that  point  in  1817  as 
IS""  55"  18"  N.,  or  6i  miles  northward  of  the  position  assigned  to  it  by  Capt. 
Kerhallet  in  1850. 

The  month  of  the  river  is  not  perceptible  when  coming  from  the  northward,  the 
hnge  surf  which  prevails  on  the  whole  coast  preventing  the  sorf  on  the  bar  from 
being  distinguished,  and,  therefore,  vessels  might  pass  without  seeing  it  if  they 
keep  at  too  great  a  distance  from  the  land.  But  from  abreast  of  St.  Louis  they 
may  run  safely  along  it  at  a  mile  distant,  at  which  offing  everything  will  be 
distinct.  The  flagstaff  on  the  Downs  of  Moussequiob,  abreast  the  entrance, 
will  help  to  point  it  out.  Anchorage  should  be  taken  up  northward  of  the  bar, 
because  the  wind  fenerally  comes  from  that  quarter,  and  it  is  easier  to  commu- 
nicate with  the  shore. 

Coming  from  the  southward  the  mouth  of  the  river  is  more  readily  perceived 
as  it  opens  in  that  direction. 

The  dangers  of  the  bar  are  well  known  in  the  rainy  season,  and  even  up  to 
March;  the  great  volume  of  descending  water  frequently  renders  the  bar 
impracticable  even  to  decked  boats.  The  waves  of  surf  produced  by  the 
impetuosity  of  the  stream  meeting  the  ocean  swell  are  so  prodigious,  and  succeed 
each  other  so  rapidly,  that  it  is  impossible  to  find  a  quiet  interval.  From  April 
to  the  end  of  September,  it  is  almost  always  passable  by  decked  boats,  and 
sometimes  even  by  open  boats  when  under  the  management  of  the  natives. 

Gape  v«rd«. — ^Between  the  mouth  of  the  Senegal  and  that  of  the  Gambia,  and 
nearly  at  equal  distances  from  each,  lies  cape  Verde,  a  wide  projecting  promontory 
Its  western  extremity,  in  Lat.  14''  44'  N.,  and  Long.  17""  88'  W.,  is  a  mass  of 
rocks,  of  moderate  elevation  and  volcanic  origin.  Li  its  character  it  greatly 
resembles  the  cape  Verde  islands,  which  are  nearly  500  miles  from  it,  in  the 
Atlantic  Ocean.  The  northern  descent  of  this  isolated  mass  is  rather  steep,  and 
at  its  eastern  extremity  are  two  hills,  rising  about  600  feet  above  the  sea ;  they 
are  named  the  Paps  of  cape  Verde  and  serve  as  a  beacon  to  mariners.'*'  The 
paps  are  discernible,  in  fine  weather,  at  a  distance  of  25  miles  ;  it  is  almost 
unnecessary  to  warn  the  mariner  not  to  mistake  for  them  the  little  Paps,  of  a 
similiar  form,  which  lie  9  leagues  to  the  eastward,  as  the  direction  of  the  land  is 
considered  sufficient  to  discriminate.  Between  the  river  Senegal  and  cape  Verde, 
is  the  bay  of  Yof,  which  is  too  deep  to  afford  anchorage,  even  close  to  the  jihore  ; 
vessels  bound  to  the  southward,  should  therefore  keep  well  to  the  westward,  to 
avoid  the  Almadie  rocks,  extending  a  mile  off  the  cape. 

*  On  the  western  pap  there  is  now  a  lighthpose,  coloured  white  with  a  black  cornice,  which 
•hows  a  light  revolving  every  half  minute  at  870  feet  above  the  sea,  visible  S7  miles  from  all 
parts  of  the  sea  horizon. 

A  small  red  light  is  also  shown  on  the  point  of  cape  Verde  (point  Almadie).  It  is  on  the 
west  hill  of  the  cape,  at  nearly  2  miles  K.  41''  W.  (true)  from  the  revolving  light,  and  oon  be 
seen  from  an  offing  of  about  8  miles. 
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The  Almadi&  Ledge  consists  of  black  rocks  exiendiiig  a  mile  from  the  extremity 
of  cape  Yerde,  most  of  which  are  awash,  bat  in  two  or  three  places  some  rise  8 
or  10  feet  above  the  sea.  Over  them  the  sea  breaks  incessantly,  and  amongst 
them  are  some  smooth  spots,  appearing  like  channels,  fit  for  boats.  The  ledge 
may  be  coasted  at  the  distance  of  a  mile,there  being,  on  the  west,  85  fietthoms  of 
water,  the  bottom  is  of  broken  shells.  Hence,  to  the  northward,  in  an  extent  of 
8  miles,  the  depth  increases  to  80  fathoms ;  bottom  of  mud  and  sand.  To  the 
S.E.  the  depth  is  not  so  much  ;  in  running  along  these  breakers  and  the  coast, 
to  a  distance  of  2  miles  in  that  direction,  which  will  extend  to  the  meridian  of 
the  Paps,  the  depth  varies  from  25  to  80  fathoms  ;  the  bottom  sand  and  shells, 
or  sand  and  rock.     The  depth  continues  to  decrease  to  the  E.S.E. 

oap«'Manti«i  lies  8  mOes  S.S.E.  f  E.,  from  cape  Verde,  the  intervening 
coast  being  high,  covered  with  trees,  and  generally  terminating  at  the  seaside  in 
basaltic  cliffs  or  sandy  rocks.  The  cape  itself  is  steep  and  high,  formed  of 
columns  of  basalt  and  covered  with  thick  brushwood. 

The  lighthouse  on  cape  Manuel  is  a  square  white  building,  40  feet  high,  which 
shows  a  red  fixed  light  at  170  feet  above  the  sea,  visible  8  miles. 

The  Madeleine  Islets  consist  of  a  group  of  four  rocks,  lying  2  miles  north- 
westward of  cape  Manuel,  and  about  one  mile  from  the  main,  with  a  safe  channel 
between,  but  no  stranger  should  attempt  it  without  a  previous  knowledge. 

aoBKB. — Goree  bay  is  an  indentation  of  the  coast  eastward  and  northward  of 
cape  Manuel,  and,  except  the  Belair  shoal,  is  free  from  outlying  danger,  which 
depths  decreasing  with  tolerable  regularity  from  14  and  12  &thoms  to  the  beach 
at  the  head  of  the  bay.  Its  greatest  width  is  9,  and  greatest  depth  about  5 
miles.  Goree  island  lies  in  the  outer  part  of  the  bay,  at  2^  miles  E.N.E.-ward 
from  cape  Manuel,  is  the  seat  of  the  French  settlement,  and  in  Lat.  14""  40'  N., 
and  Long.  17°  24'  40"  W. ;  it  is  merely  a  rock  about  i  a  mile  in  length  from 
north  to  south,  and  about  2  cables'  lengths  in  greatest  breadth.  The  southern 
part,  which  is  the  highest,  is  about  500  feet  above  the  level  of  the  sea,  and  may 
be  seen  at  the  distance  of  15  or  18  miles  ;  the  rest  of  the  island  lowers  rapidly 
to  the  northern  point.*  The  landing-place  is  at  a  wooden  jetty  in  a  sandy  bay  on 
the  north-east  side  of  the  island,  between  the  northern  point  and  the  back  of 
the  hill  just  alluded  to,  but  boats  should  nevertheless  have  an  anchor  and  cable 
with  which  to  veer  in,  as  an  awkward  swell  that  frequently  tumbles  round  the 
point  might  stave  them  if  this  precantion  be  not  adopted. 

The  chief  supply  of  water  is  obtained  from  the  village  of  Hann,  on  the 
continent,  northward  of  Goree  island,  as  well  as  friel  and  provisions.  It  may 
sometimes  happen,  therefore,  that  but  a  very  limited  supply  of  refreshments  is 
obtainable. 

The  roadstead  is  north-eastward  of  tho  island,  and  here  vessels  are  sheltered 
from  S.W.,  by  the  west,  to  East,   and  perfectly  safe   from  the  beginning  of 

*  A  vccLvHl  fixed  light  is,  we  belieye,  shown  from  thd  oitadel. 
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November  to  the  beginning  of  July,  bat  during  the  rainy  season  the  sqoalls  from 
the  Bonth-eastward  are  dangerous.  The  position  recommended  is  f  of  a  mile 
N.E.  from  the  landing-place,  in  11  or  12  fathoms,  stiff  clay,  with  cape  Mannel 
open  westward  of  Ooree  island,  where  they  can  conyeniently  get  xmder  way  with 
the  wind  from  any  quarter. 

]Mr«otioiui. — ^Bound  for  this  anchorage,  in  the  fine  weather,  with  the  winds 
from  north-eastward  to  north-westward,  haul  close  round  cape  Manuel  and  the 
south  end  of  Goree  island  keep  by  the  wind  on  the  port  tack,  with  a  lead  going, 
and  stand  on  till  within  a  milo  of  the  eastern  shore  of  the  bay,  tacking  there  in 
9  or  at  least  7  fiithoms.  If  not  able  to  fetch  the  road,  make  short  boards  along 
that  shore,  as  the  southerly  current  is  less  strong  there,  and  sometimes  eyen  a 
northerly  eddy  will  be  found. 

Should  the  wind  be  too  far  to  the  eastward  to  fetch  close  round  cape  Manuel, 
make  short  tacks  up  to  it  from  the  Madeleine  islands,  in  order  to  avoid  the  strong 
S.W.  current  which  always  sets  out  as  s«>on  as  Goree  island  opens. 

From  the  above-mentioned  berth,  in  the  tornado  season,  a  vessel  may  easily 
get  out  of  the  bay  if  the  ground  tackle  cannot  be  relied  upon ;  for  this  purpose 
it  will  be  prudent  to  veer  away  nearly  to  the  end  of  the  cable  so  as  to  be  able  to 
slip  when  everything  is  ready,  and  before  the  weight  of  the  squall  comes,  accom- 
panied, as  it  generally  is,  with  a  deluge  of  thick  rain,  neither  of  which  would  be 
very  &vourable  to  the  expertness  requisite  on  such  occasions.  HaVing  slipped, 
pass  the  north  point  of  Goree  in  not  less  than  7  fathoms,  and  when  westward  of 
that  point,  whatever  may  be  the  violence  of  the  squall,  which  is  always  from  the 
S.E.  by  E.  or  E.S.E.,  the  island  will  afford  sufficient  shelter  to  enable  her  to 
keep  the  wind  nearly  abeam  till  abreast  the  south  point,  when  she  may  bear  up  to 
as  far  westward  as  W.  by  S.  and  pass  cape  Manuel.  Thence  the  Atlantic  is  open, 
and  nothing  in  the  way  but  the  Madeleines  and  the  Almadic  reef  off  cape  Yerde. 

If  intending  to  remain  any  length  of  time  at  the  above  anchorage,  vessels 
should  moor  E.N.E.  and  W.N.W.,  so  as  to  bring  an  equal  strain  on  both  in  the 
heaviest  squalls. 

The  Belair  Shoal  is  a  small  patch  of  2  feet  water,  with  8  and  4  fisithoms 
dose-to  all  round,  lying  nearly  a  mile  eastward  of  Belair  point,  and  2  miles 
N.  by  E.  J  E.  from  Goree  island. 

Bum  Bay,  *o, — Belair  point  lies  2  miles  N.  f  W.  from  Goree  island,  and 
separates  the  bays  of  Dacar  and  Hann.  In  the  southern  part  of  the  former 
stands  the  village  of  Dacar,  where  the  negroes,  by  whom  it  is  inhabited,  will 
supply  vessels  with  wood  for  fuel,  and  with  small  bullocks ;  from  Dacar  point 
clean  ballast  may  be  procured.  At  the  head  of  Hann  bay  is  the  village  of  Hann, 
and  vessels  bound  to  it  for  water  or  supplies  must  be  careful  to  avoid  the  Belair 
shoal,  by  passing  eastward  of  it  in  6i  fathoms,  at  1^  miles  from  the  point,  or 
between  it  and  the  point  at  i  a  mile  from  the  latter  in  about  4  fistthoms.  The 
anchorage  is  in  8^  &thoms  at  about  i  a  mile  from  the  watering-place,  or  nearer 
in  according  to  circumstances. 
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Cape  Naze. — ^From  Goree  bay  the  land  bends  ronnd  sontb-eastward  and  soath- 
ward  of  cape  Naze  in  Lat.  14°  81^'  N.,  whicb  cape  is  composed  of  veiy  higb 
cliffs,  the  woody  smnmits  of  which  may  be  seen  at  a  distance  of  20  or  24  miles 
in  clear  weather.  On  the  coast  between  Goree  bay  and  this  cape  several  native 
villages  may  be  seen,  which  are  frequented  by  the  coasting  vessels  of  Goree,  Har 
stock,  &c. 

TonTiTDAis,  consisting  of  a  nnmber  of  hats  on  the  shore,  is  6i  miles  sonthward 
of  cape  Naze,  and  is  frequented  by  the  coasters  of  Goree.  All  the  coast  in  its 
vicinity  is  bordered  with  rocks,  and  mast  not  be  approached  too  near ;  the  road- 
stead is  hx  from  being  a  good  one  ;  and  is  fit  for  smaU  vessels  only,  which  lie 
close  to  the  shore,  athwart  the  little  houses  between  the  cliffis.  The  bank  which 
lies  off  the  village  has  a  width  of  about  a  mile,  and  nearly  dries  in  some  parts  at 
low  water ;  the  depth  between  it  and  the  shore-reef  is  8  fathoms,  and  there  are 
4  fisithoms  close  to  its  west  side. 

Amboroo  Bank. — About  12  miles  southward  of  Portudal  is  point  Serine, 
the  intervening  coast  embaying  a  little  ;  here  there  are  two  villages,  and  in  front 
of  them  some  rocky  patches  with  shallow  and  irregular  soundings,  8  or  4  miles 
in  the  offing.  The  foul  and  flat  ground  fringing  the  shore  hereabout  is  connected 
with  the  Amboroo  bank,  the  western  elbow  of  which  nearly  dries  at  low  water, 
and  lies  5}  miles  W.  (  N.  from  Serine  point.  From  this  elbow  it  trends  N  J!, 
by  N.  8i  miles,  and  S.E.  H  miles,  and  is  about  i  a  mile  in  average  width.  The 
bank  may  be  known  by  the  sea  breaking  ov6r  it  in  bad  weather,  or  by  a  strong 
discoloured  line  of  water.  Close  to  its  outer  edge  there  are  5  and  4  &thoms 
water,  but  no  vessel  should  approach  it  nearer  than  8  or  7  fiithoms.  Between  it 
and  the  shore  there  is  a  navigable  channel  8  and  4  fistthoms  deep,  used  by  vessels 
of  light  draught,  which  are  beating  up  to  the  northward,  for  there  they  have 
smoother  water  and  lees  current  than  outside. 

Southward  of  the  Amboroo  bank  the  water  shoals  regularly  up  to  6  fathoms, 
which  depth  is  sufficiently  near  for  any  ship  to  approach  this  coast,  as  inside  that 
depth  there  are  numerous  shallow  patches,  especially  about  points  Joal  and 
Palmerin,  and  known  to  the  small  coasting  craft. 

BiT«r  B«iiim. — ^Punshavel  point,  in  about  Lat.  18°  50'  N.,  is  on  the  western 
side  of  the  mouth  of  the  river  Salum,  and  is  said  to  be  gradually  extending  itself 
to  the  southward,  owing  to  the  large  quantities  of  silt  and  sand  brought  down  by 
the  river.  This  river  has  a  good  depth  of  water  in  it,  and  is  navigable  for  vessels 
of  260  or  800  tons  burthen  to  a  considerable  distance  up,  but  there  is  a  bar  at 
its  entrance  whereon  are  but  12  feet  at  low  water,  and  subject  to  frequent 
changes,  so  that  strangers  are  compelled  to  have  the  assistance  of  a  pilot.  The 
people  of  Goree  are  intimate  with  the  river,  and  can  act  as  pilots. 

The  BivBB  JooMBAS,  like  the  Salum,  is  of  considerable  size,  and  empties  its 
waters  into  the  sea  immediately  southward  of  that  river.  The  quantities  of  sflt 
and  sand  brought  down  by  the  Joombas  have  formed  immense  banks  at  its  mouth, 
which  confine  the  channels,  and  make  the  entrance  too  difficult  for  a  stranger. 
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Ik,  exdiuuTe  of  Senegal,  comprises  the  coast  between  the  risers 
Gambia  and  Shebar;  it  is  the  most  indented,  and,  from  its  generally  low 
character  and  the  shoals  and  reefs  which  lie  off  it,  perhaps  the  most  dangerous 
portion  of  the  western  coast  of  Africa.  Southward  of  the  entrance  to  the  river 
Gambia,  as  flEir  as  the  river  Casamanza,  the  coast  is  very  low,  with  a  sandy  beach 
coTered  with  trees,  which,  abont  the  river  San  Pedro  (18°  7'  N.),  appear  like  a 
continued  forest  with  lofty  clumps  resembling  islands,  when  at  a  distance.  The 
land  about  Cape  Verga  (10**  12'  N.)  is  unlike  the  a4jacent  shores,  rising  at  once 
from  the  base  of  the  cape  into  high  hills,  and  when  seen  from  the  southward,  in 
connexion  with  a  conspicuous  eastern  range  of  hills,  is  one  of  the  most  remarkable 
landmarks  on  the  whole  coast.  South-eastward  of  cape  Yerga  the  shores  resume 
their  low  and  swampy  character.  The  Paps  of  Soumba,  in  Lat.  O""  58'  N.,  rise, 
from  a  range  of  high  land,  to  1700  feet  above  the  sea,  and  mount  Eaknlimah,  11 
miles  farther  south>eastward,  attains  an  altitude  of  2900  feet ;  they  cover  a  large 
qpace,  and  may  be  seen  at  a  considerable  distance. 

The  land  southward  of  Sierra  Leone  river  appears  in  a  double  range  of  high 
moxmtains,  the  southern  end  of  which  is  the  most  elevated,  and  though  its 
summit  is  generally  enveloped  in  clouds,  it  is  often  seen  at  a  distance  of  40  or 
45  miles.  Southward  and  northward  the  coast  is  of  the  usual  low  character.  On 
the  south  side  of  Sherbro  island  the  land  is  thickly  wooded,  the  forest  everywhere 
advancing  to  within  a  few  yards  of  the  beach. 

WncDs. — On  the  coast  of  Senegambia,  between  September  or  October  and  May 
(the  fine  season),  the  prevailing  winds  are  from  N.E.,  by  the  North,  to  N.W.  and 
W.N.W.  From  the  isles  de  Los  to  cape  St.  Anne  they  prevail  from  E.N.E.  and 
W.S.W.,  passing  by  the  North ;  in  this  interval  the  sea  breeze  lasts  from  10  or 
11  o'clock  in  the  morning  till  midnight,  the  change  taking  place  round  by  the 
north,  after  an  interval  of  calm,  or  only  a  successive  change  of  wind  from  W.N. W. 
and  N.W.  to  North  and  N.E. 

The  solar  breezes  are  settled  and  regular  on  this  coast;  they  are  mostly 
moderate,  though  occasionally  strong,  yarying  from  N.N.E.  to  North  in  the 
morning,  and  from  North  to  N.N.W.  and  N.W.  in  the  evening. 

Li  the  rainy  (or  winter)  season  the  prevailing  winds  are  from  S.W.,  changing 
to  W.S.W.  and  W.N.W.,  blowing  sometimes  strongly  from  the  West,  but 
generally  speaking  they  are  so  light  as  to  give  way  in  the  afternoon  to  the 
N.W.  sea  breeze. 

Tornadoes  make  their  appearance  before  the  rains,  sometimes  by  a  month,  and 
again  return  after  the  rains  have  ceased.  They  blow  from  East  to  S.E.,  adl 
with  great  fury,  but  they  seldom  last  more  than  8  hours.  They  are  generally 
preceded  by  a  light  arch  in  the  east,  with  dark  clouds  and  occasional  flashes  of 
lightning.  A  dense  white  cloud  in  the  centre  of  the  arch  denotes  a  powerful 
blast.  The  instant  those  appearances  are  perceived,  aU  sail  should  be  furled, 
and  the  vessel  put  before  the  wind,  for  which  there  is  barely  sufficient  time. 
See  also  pag^  68. 
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Currents. — ^As  far  sonth  as  cape  Roxo  the  cturent  follows  the  direction  of  the 
coast,  intermpted  only  at  the  months  of  the  principal  rivers.  From  this  point, 
localities  of  a  very  different  nature  produce  particular  effects  in  the  current. 
The  Bissagos  islands  here  succeed  the  straight  coast  which  extends  to  the  north- 
ward, and  in  their  iricinitj  several  large  rivers  discharge  their  waters,  forming 
channels  more  or  less  encumbered  with  sand  banks ;  these  obstacles  cause  a 
variety  of  currents  of  which  we  have  but  little  reliable  detail.  In  the  rainy 
season,  when  the  winds  blow  from  various  directions,  the  currents  are  often 
irregular,  so  much  so  that  it  is  impossible  to  establish  any  positive  law  respecting 
them.  It  may,  however,  be  generally  stated  that  the  easterly  current  from  across 
the  Atlantic  strikes  the  coast  southward  of  the  Bissagos  archipelago,  and  near 
the  shore  assumes  a  south-easterly  direction,  towards  Sherbro  island  and  the 
gulf  of  Gninea,  running  with  great  velocity. 

RoUiEBS. — ^The  surf  on  this  coast  is  extremely  heavy,  the  rollers  sometimes 
curling  in  6  fathoms,  and  breaking  tremendously  in  3  or  even  in  4.  They  may 
generally  be  expected  at  the  latter  part  of  the  rainy  season,  and  chiefly  about 
the  time  of  new  moon ;  therefore,  during  this  period  vessels  should  avoid  anchor- 
ing in  shallow  water  in  unsheltered  places,  particularly  in  the  neighbourhood  of 
a  large  river,  as  the  danger  is  increased  by  the  influence  of  the  ebb  tide. 

BiT«r  aambia. — This  noble  river  is  stated  to  have  its  rise  in  the  plateau  of 
Fouta-toro,  whence  it  has  a  north-westerly  course  for  700  miles,  and  empties  itself 
into  the  Atlantic  about  90  miles  south-eastward  of  cape  Verde,  its  embouchure 
extends  from  Punshavel  point  to  cape  Bald,  27  miles,  but  soon  contracts,  between 
Bird  island  and  cape  St.  Maiy,  to  10  miles  in  width.  Between  Bathurst  and 
Barra  point  the  breadth  decreases  to  2  miles,  but  immediately  above  the  town  it 
expands  to  7  miles ;  at  Dog  point  it  is  4 ;  at  Albreda,  8 ;  and  at  Moota  point, 
1^  miles  wide,  gradually  diminishing,  till  at  Macarthy  island  (about  150  miles 
above  the  entrance)  it  is  not  ^  of  a  mile  across.  The  course  of  the  river  is  very 
tortuous,  and  divided  by  several  islands,  yet  large  vessels  may  ascend  the  whole 
distance. 

Capt.  Belcheb  says — "The  Gambia,  considered  in  a  mercantile  point  of 
view,  and  as  regards  supplies,  appears  to  offer  more  decided  advantages  than  any 
of  our  possessions  on  the  coast  of  Africa ;  and  may,  indeed,  be  said  to  be  the 
only  point  where  anything  approaching  to  trade  can  be  satis&ctorily  pursued. 
Even  in  its  present  state  it  is  by  far  the  most  healthy  part  of  the  coast ;  and, 
had  a  portion  of  the  liberality  of  Government  of  Sierra  Leone  been  extended  to 
"bathurst  and  its  dependencies,  I  feel  satisfied  that,  loAg  ere  this,  it  would  have 
acquired  that  character  which  eventually,  with  infinite  labour,  it  will  establish 
for  itself  from  its  own  resources.*' 

The  town  of  Bathurst  stands  on  the  east  side  of  St.  Mary  island,  a  fertile, 
but  low  and  swampy  spot  about  4^^  miles  in  length  and  2  in  breadth.  It  is 
described  as  a  prosperous-looking  town,  with  several  excellent  stone  houses, 
especially  on  the  wharf  where  the  houses  of  the  merchants  are  situated.    It  is 
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about  6  miles  witliin  cape  St.  Mary,  on  the  south  side  of  the  river's  entrancoi 
and  its  flagstaflf  is  in  Lat.  IS''  28'  N.,  Long.  16^  86'  16"  W. 

Water  is  procurable  at  Bathurst,  but  only  by  permission  of  the  merchants,  all 
the  wells  being  private ;  but  it  cannot  be  considered  good,  except  for  culinary 
purposes ;  a  better  quality  may  be  had  at  Jillifree,  16  miles  up  the  river.  Wood 
can  also  be  had  at  the  latter  place,  or  it  may  be  purchased  at  Bathurst. 
Provisions  are  as  abundant  as  on  other  parts  of  the  coast,  and  there  is  a  tolerable 
market  every  day  at  10  a.m.  at  Bathurst. 

The  stream  continues  to  flow  for  1^  hours  after  the  tide  has  ceased  rising  by 
the  shore.  The  greatest  rise  in  the  dry  season  is  6  feet  11  inches,  and  during 
the  period  of  the  rains,  9  feet.  The  velocity  often  varies  considerably.  The  ebb 
thrown  off  by  Barra  point  sets  strongly  down  upon  St.  Mary  shoal,  while  the 
main  stream  runs  over  the  middle  ground.  Further  out,  in  mid-channel,  it  sets 
directly  to  seaward,  but  near  the  northern  shore  it  is  influenced  by  the  tides  of 
the  various  creeks,  and  by  the  rivers  Joombas  and  Salum,  before  they  unite  and 
take  the  general  direction  of  the  coast. 

Bird  Island  is  the  southernmost  of  four  small  islands  lying  on  the  extensive 
bank  formed  between  the  mouths  of  the  rivers  Joombas  and  Gambia,  and  is  (or 
was)  distinguished  by  two  staffs — one  rigged  and  the  other  not.  Its  south  end  is 
9i  miles  N.N.E.  ^  E.  from  cape  St.  Mary,  and  nearly  2  miles  from  the  shore  of 
the  main,  thence  it  trends  north-eastward  towards  the  other  islands  and  the  coast. 

Bird  Spit,  the  western  extremity  of  the  great  bank  whereon  are  situated  the 
Bird  islands,  is  4^  miles  W.N.W.  \  W.  from  the  before-mentioned  rigged  flag- 
staff on  the  southernmost  of  that  group,  and  nearly  dries  at  low  water,  while 
immediately  without  it  there  are  4  and  4^  fathoms.  This  spit,  and  indeed  the 
whole  of  the  bank  northward  and  southward  thereof,  is  particularly  dangerous, 
especially  during  the  period  of  the  Harmattan,  because  at  that  time,  when 
estimating  the  distance  of  the  shore,  the  haze  makes  it  appear  further  off  than 
it  reaUy  is,  and  also  because  the  soundings  afford  no  guide. 

The  Hone-shoe  Bank  is  so  named  on  account  of  its  shape,  and  though  Captain 
Owen  did  not  discover  less  than  8^  &thoms  upon  it,  report  states  it  to  have  but 
2  fiftthoms  over  some  parts.  The  centre  of  the  convexed  portion  is  6^  miles 
W.  i  S.  from  Bird  island  flagstaff,  and  N.  ^  W.  8^  miles  from  cape  St.  Mary. 

The  Bijjols  Islands  are  two  little  islands,  covered  with  grass,  and  surrounded 
by  reefis  of  rocks  ;  they  lie  1^  miles  off  cape  Bald,  but  the  rocks,  over  which 
the  swell  always  breaks,  extend  2  miles  further  out.  Some  of  these  outlying 
dangers  uncover  at  half  ebb,  but  there  are  8  or  4  fathoms  at  ^  of  a  mile  outside 
their  western  extremity,  which  bears  W.  i  S.  18^  miles  from  cape  St.  Mary,  and 
4  miles  W.N.W.  from  cape  Bald. 

The  whole  of  the  space  between  these  islets  and  cape  St.  Mary  is  interspersed 
with  sunken  reefs,  extending  a  considerable  distance  from  the  shore,  which  should, 
therefore,  be  approached  with  caution. 

St.  Mary  ShoaL — ^The  coast  from  cape  St.  Mary  to  the  town  of  Bathurst  is 
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Mnged  by  a  broad  and  rooky  flat.  The  north-eastern  part,  usoally  named  St* 
Mary  shoal,  extends  in  a  N.  by  W.  direction  5^  miles  from  the  shore  near  the 
flagstaff  of  Bathnrst,  being  separated  therefrom  by  a  very  narrow  channel  of  10 
feet  water  ;  this  portion  ia  extremely  shallow,  about  |  a  mile  broad,  and  steep  on 
its  eastern  side  towards  which  the  ebb  tide  flows  with  great  strength.  On  its 
western  side  the  decrease  in  depth  is  more  gradual.  When  npon  its  nortii 
extreme,  cape  St.  Maiy  bears  W.  by  S.  i  S.  4  miles,  and  Barra  point  S.E.  f  S. 
4f  miles. 

The  Middle  Grmmd  is  separated  from  the  north  end  of  St.  Mary  shoal  by  a 
channel  from  8  to  6  fathoms  deep  ;  it  extends  in  a  N.W  by  N.  and  S.E.  by  8. 
direction  li  miles,  and  is  about  ^  of  a  mile  in  average  width.  The  soundings 
over  it  range  from  18  to  18  feet,  and  when  upon  its  centre  Barra  point  bears 
S.S.E.  about  4^  miles,  and  cape  St.  Mary  W.  by  S.  f  S.  distant  5^  miles.  On 
its  eastern  side  there  is  a  white  buoy,  which  must  be  passed  on  its  eastern  side. 
Soundings  of  4  and  5  fathoms  will  be  found  at  a  very  short  distance  off  all  round. 

In  the  western  entrance  of  the  channel  formed  between  St.  Mary  shoal  and 
the  middle  ground,  there  is  a  patch  of  12  feet  water,  lying  in  the  fiurway  through ; 
and  another  of  18  feet  at  1  mile  further  northward,  from  which  cape  St.  Maiy 
bears  S.W.,  southerly,  4^  miles,  and  the  buoy  on  African  knoll  E.  f  S.  2^  miles. 
On  account  of  these  two  small  shoals  it  is  advisable  for  strangers  to  enter  the 
river  by  the  channel  northward  of  the  Middle  ground,  but  in  doing  so  it  will  be 
necessary  to  guard  against  the  African  knoll. 

The  African  Knoll  occupies  the  fiEurway  of  the  channel  between  the  middle 
ground  and  the  broad  flat  fringing  the  shore  about  the  mouths  of  the  riverB 
Fellaney  and  Jinnak,  and  has  only  from  12  to  18  feet  over  it ;  its  extent  is  about 
i  a  mile  N.W.  by  W.  and  S.E.  by  E.,  and  J  of  a  mile  broad,  and  around  it 
close-to  are  from  4  to  7  fathoms.  When  upon  its  centre  cape  St.  Mary  bears 
W.S.W.  i  S.,  distant  6}  miles ;  Barra  point  S.  by  E.  i  E.  5i  miles ;  and  the 
eastern  extremity  of  the  town  of  Bathnrst  S.  i  W.  The  north-western  edge  of 
the  knoll  has  a  black  buoy  upon  it,  which  should  be  passed  on  its  north  side. 

The  shore  of  the  main  hereabout  cannot  be  approached,  in  some  places,  nearer 
than  2f  miles  because  of  the  extensive  off-lay  therefrom.  At  Barra  point,  however, 
its  edge  is  not  distant  from  high-water  mark  more  than  i  of  a  mile  ;  but  within  the 
point  it  again  increases  in  width  on  this,  as  also  on  the  other  side  of  the  river. 

Anchorage  at  Bathnrst  will  be  found  in  12  fathoms,  with  the  back  and  outline 
of  the  fort  appearing  as  the  outer  objects.  Nearer  to  the  fort  the  holding  ground  ia 
bad,  but  there  need  be  no  fear  of  tailing  on  the  beach,  as  it  is  steep-to,  and  a 
vessel  may  ride  within  50  yards  of  the  fort,  without  touching. 

iMxecttons. — Approaching  the  (rambia  direct  from  seaward  the  dqpth  of  20  to 
25  fathoms  will  be  found  at  the  distance  of  80  miles  from  the  land,  and  at  17 
miles  west  from  Bird  island  are  only  10  fathoms ;  at  this  latter  distance,  in  clear 
weather,  the  tops  of  the  trees  will  be  just  visible :  as  the  low  land  upon  which 
they  stand  gradually  rises,  the  sameness  of  featune  and  absence  of  prominent 
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objects  is  sneh,  that  nothing  bat  the  wide  open  space  of  the  river's  mouth  serves 
to  indicate  the  vessel's  position,  till  the  flagstaffs  on  Bird  island  are  discerned. 
These  may  be  seen  in  clear  weather  at  the  distance  of  10  miles,  and  when  once 
seen  they  will,  with  the  aid  of  a  cast  of  the  lead,  determine  the  vicinity  of  the 
river*s  mouth. 

In  proceeding  towards  the  Gambia  from  the  southward,  it  may  be  made  with 
the  same  fiEusility  as  when  approaching  from  the  westward,  either  of  which  should 
be  preferred  by  a  stranger  to  making  it  from  the  'northward.'C  Over  the  Bijjols, 
the  only  danger  to  encounter,  the  sea  always  breaks  heavily,  and,  as  the  adjaceni^ 
land  is  high,  a  good  estimate  may  be  formed  of  its  distance.  A  safe  and  sore 
guide  is  not  to  approach  the  land  nearer  than  into  a  depth  of  6  fathoms ;  observing, 
also,  that  the  nature  of  the  bottom  differs  from  that  to  the  northward, — ^the  sand 
being  softer,  with  a  mixture  of  mud. 

Having  thus  passed  the  Bijjjols,  vessels  should  steer  for  Bird  island,  so  as  to 
obtain  a  pilot.  With  a  N.W.  or  N.N.W.  wind,  there  will  be  no  difficulty  in 
fetching  this  island,  especially  with  the  ebb  setting  out  of  the  river ;  but  if  the 
flood  has  commenced  it  will  be  safer  to  pass  the  Bijjjols  in  not  less  than  8  fathoms. 
Should  the  weather  be  hazy,  great  care  must  be  taken  with  the  ebb,  not  to  over- 
run the  distance  and  get  thrown  upon  Bird  spit,  before  the  flagstaffs  are  seen. 
When  the  staffs  are  made  out,  bring  them  to  bear  N.E,  by  E.,  and  steer  in  that 
direction  towards  them,  which  will  clear  the  Horse-shoe  bank,  and  when  you  are 
within  8  miles,  if  the  pilot  signal  has  been  kept  flying,  one  will  probably  come  off. 
If  such  should  not  be  the  case,  and  time  is  of  the  greatest  importance,  then  the 
following  directions,  by  Captain  Bkloheb,  B.N.,  may  be  of  assistance  in  entering 
the  river  in  fine  weather. 

**  The  best  latitude  on»which  to  approach  the  entrance  of  Gambia  is  18''  88'  N. 
The  first  soundings,  when  in  a  situation  to  look  out  for  Bird  island,  will  be 
according  to  the  time  of  tide,  in  5  or  6  fathoms,  softish  sand.  Should  mud  be 
found,  it  will  be  proper  to  edge  southerly  until  a  cast  of  sand,  or  sand  and  mud 
mixed,  be  obtained,  which  will  be  on  the  extreme  limits  of  the  bank,  and  about 
10  miles  from  a  shoal  named  the  Middle  Ground,  but  towards  the  southern  side 
of  the  channel.  From  this  position  the  Convalescent  house  on  cape  St.  Mary  will 
be  visible,  and  Bird  island  will  then  bear  about  E.N.E. ;  but  E.  by  N.  should  be 
made  good  until  the  flagstaffs  on  that  island  can  be  clearly  discerned. 

About  the  same  time  that  Bird  island  is  perceived,  a  remarkable  round-topped 
tree  will  be  seen  on  the  mainland  to  the  eastward,  between  E.  by  S.  and  E.  by  N. ; 
it  is  one  of  the  principal  marks  of  the  pilots,  and  is  noticed  in  the  chart  about  8 
miles  inland  of  Booniadoo  point.     Before  bearing  away  for  the  channel,  this  tree 


*  The  general  colour  of  the  coast  about  cape  St.  Mary  is  Tariable,  becoming  whiter  to  the 
westward,  and  then  reddish,  and  farther  southward  changing  into  grey  sands.  Bald  cape  may 
be  easily  known  by  a  high  tree,  in  form  like  an  umbrella,  and  also  by  a  large  square  bush 
about  i  a  mile  further  southward. 
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should  be  brought  to  bear  E.S.E.  i  E.,  and  Bird  island  staflb  N  J).,  with  which 
bearings  they  will  haye  the  following  appearance,  the  centre  of  the  rigged  staff 
being  in  one  with  a  wild  plum  bush.  The  depth  there  will  be  4f  or  5  fiithoms  at 
low  water. 

Bigged  Staff.    Blaok  Staff. 


Bird  Island.    Plum  Bash  in  one  with  Bigged  Flag  Staff,  N.E. 

Thence  steer  directly  for  the  tree,  or  keep  it  just  over  the  port  cathead,  until 
the  two  staffs  on  Bird  island  are  in  one,  about  N.  by  W. 

The  mouth  of  Jinnak  creek  will  now  be  clearly  seen  to  the  left  of  the  tree ;  and 
the  two  projecting  points  of  sand,  A  and  0.*  on  its  northern  shore,  in  one  with 
the  intermediate  projection  from  the  southern  shore  B.  as  shown  in  the  chart,  and 
bearing  about  E.  i  N.,  will  clear  the  African  knoll  to  the  northward.  Pilots 
seldom  attempt  the  channel  to  the  southward  of  the  African  knoll  in  vessel  draw- 
ing more  than  10  feet.  Before  bearing  up  for  the  channel,  the  line  of  the  two 
Btafib  on  Bird  island  must  be  crossed  to  the  eastward,  and  the  Black  staff  brought 
clearly  to  the  left,  or  westward  of  the  Bigged  staff. 

Another  confbrmatory  mark  in  clear  weather  (when  within  the  knoll)  will  be 
cape  St.  Mary  appearing  as  below,  and  bearing  nearly  S.W.  by  W.  f  W.  If 
carefully  watched,  the  point  of  this  cape  on  which  the  the  Convalescent  house  is 
situated  will  suddenly  change  its  appearance,  from  ^he  circumstances  of  its 
shutting  out  a  low.  sandy  beach  (which  before  rendered  the  point  undefined)  so  as 
to  become  a  distinct  point  with  the  trees  to  the  horizon. 

Convalescent  Hoose. 


Being  now  clea$^^Prithin  the  African  Knoll,  the  vessel  may  be  steered  for 
Barra  point  till  pastihe  middle  ground.  But  it  must  be  observed  that  both  the 
ebb  and  flood  of  the  main  stream,  as  well  as  of  the  creeks,  bear  distinctly  towards 
the  middle  ground  and  African  knoll,  and  therefore  the  black  staff  on  Bird  island 


'J   . 


admiralty  Chart  of  the  Biyer. 
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must  be  still  carefally  kept  open  to  the  westward  of  the  other,  as  before  directed. 
The  tendency  of  those  staffs  to  close,  or  not,  will  always  show  the  actual  set  of 
the  tide.  The  middle  ground  haying  been  thus  passed,  and  the  lead  kept  going, 
steer  so  as  to  keep  Barra  point  flag-staff  open  on  the  port  bow,  and  not  to  shoal 
the  water  under  6  &thoms,  till  Bathurst  flag-staff  is  clearly  visible.  When  it 
bears  about  S.  by  W.  i  W.  it  may  be  safely  brought  over  the  starboard  cathead. 

Should  the  flood  be  running,  bear  in  mind  that  abreast  of  Bathurst  it  sweeps  up 
rapidly,  therefore  clew  up  and  prepare  for  anchoring  east  of  the  staff.'* 

The  foregoing  remarks  are  based  upon  the  existence  of  the  Bird  island  staffs 
and  the  buoys ;  the  staffs,  however,  were  blown  down  and  washed  away  in  1861,* 
but  it  is  more  than  probable  that  those  useful  guides  were  replaced  as  soon  as 
possible  after  they  had  been  sent  adrift  or  were  washed  from  their  stations. 

When  leaving  the  Gambia  the  directions  to  be  followed  are,  generally  speaking, 
the  converse  of  those  for  entering.  The  best  time  to  leave  the  anchorage  at 
Bathurst  is  on  the  last  of  the  flood,  so  as  to  gain  the  mid-channel  before  the  full 
making  of  the  ebb,  which,  as  it  sets  directly  over  the  middle  ground,  would  compel 
you  to  anchor  (with  light  winds)  in  order  to  avoid  it.  This  would  occasion  the 
loss  of  that  day's  tide,  unless  the  sea-breeze  should  come  in  sufficiently  strong  to 
enable  the  vessel  to  weigh  again,  and  to  stem  the  ebb ;  with  that  chance  in  view, 
the  anchor  should  be  dropped  sufficiently  soon  to  preserve  room  for  weighing. 

Further  down  the  river,  the  sea-breeze  from  north-westward  is  always  a  beating 
wind,  and  even  the  land-breeze  in  the  morning  has  but  seldom  sufficient  easting 
to  lead  out  without  making  a  tack,  especially  as  when  it  is  the  most  fiEivourable  it 
has  the  least  strength. 

From  the  anchorage,  stand  over  towards  Barra  point,  and  as  soon  as  practicable, 
get  to  the  eastward  of  the  line  of  the  two  flagstaffs  on  Bird  island.  Use  the  lead 
frequently,  and  make  very  short  tacks  off  the  eastern  bank,  particularly  when  so 
tea  advanced  as  to  have  the  round-topped  high  tree  (before  mentioned)  bearing 
East,  because  near  the  African  knoll  the  velocity  of  the  ebb  is  the  greatest.     The 


*  The  fbllowing  is  an  extract  from  a  letter  from  Oayt.  Simmons,  of  the  Standard,  of  Ber- 
muda, received  in  Sept.  1860  : — 

*'  We,  the  undersigned,  do  hereby  certify  snd  state  that  all  the  charts  and  sailing  directions 
for  the  coast  of  Africa,  that  have  come  under  our  notice  are  incorrect,  as  regards  the  entrance 
to  the  Gambia;  Bird  island  having  now  entirely  disappeared;  the  flag-staffs  also  have  been 
washed  down  for  several  years.  The  high  tree  that  stood  out  in  the  Baira  cowntry,  forming  a 
leading  mark  for  the  African  knoll,  has,  also,  either  decayed,  or  been  cut  down  by  the  natives. 
There  are  now  three  large  nun  buoys  indicating  the  principal  dangers  of  the  entrance ;  one, 
painted  red,  off  Bird  spit,  which  is  a  guide  to  the  navigator  making  cape  St.  Mary  from  the 
northward  ;  one,  black,  on  the  north-east  part  of  the  African  knoll,  which  must  be  left  on  the 
starboard  hand  going  in ;  and  one,  white,  on  the  eastern  side  of  the  Middle  ground,  which 
must  also  be  left  on  the  starboard  hand.  All  ships  bound  in  will  make  both  buoys  about  the 
same  time,  as  she  approaches  the  knoll. 

(Signed)  Abbaham  Simmons,  Bermuda. 

J.  A.  Johnstons,  Bathurst. 
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role  to  avoid  that  knoll  should  be  remembered-r-viz. ,  to  keep  the  black-siaff  westward 
of  the  rigged  one  till  the  tree  bears  E.  by  S.,  or  till  the  two  projecting  points  of  sand 
on  the  north'  side  of  the  mouth  of  Jinnak  creek  come  in  one  with  the  intermediate 
projection  from  the  sonthem  shore,  bearing  about  E.  i  N.  The  ship  will  then 
bo  £Eiirlj  northward  of  the  AMcan  knoll,  and  then,  by  bringing  the  tree  to  bear 
E.  by  S.,  you  may  steer  out  to  sea  with  that  bearing  over  the  stem. 

Rivw  casamaiuBa, — ^From  cape  Bald  the  coast  trends  S.  by  W.  i  W.  48  miles 
to  the  mouth  of  the  river  Oasamanza  or  Cazamance.  The  water  off  this  port  is 
veiy  shallow,  the  bank  suddenly  curving  outwards ;  and  abreast  of  the  river 
Souta  (Lat.  12°  44'  N.)  and  16  miles  from  the  land,  there  is  a  4-fathom*s  bank, 
5  or  6  miles  in  extent.  On  the  north  point  of  the  entrance  of  the  river 
Gasamanza,  there  is  a  pyramidal  beacon,  and  another  on  the  south  side,  which, 
with  a  tree,  is  used  as  the  leading  mark  (1862)  for  the  grand  or  middle  channel 
into  the  river.  There  are  two  other  channels — ^the  rjoque  or  north  channel^  and 
the  Guimbering  or  south  channel — ^but  they  are  all  subject  to  such  frequent 
changes,  through  the  shifting  of  the  extensive  bauks  by  which  they  are  bounded, 
and  which  extend  as  far  seaward  as  4  miles  from  the  river's  mouth,  that  no 
description  of  them  would  be  of  any  utility  but  for  a  short  time,  so  that  strangers 
are  advised  to  take  a  pilot.  The  middle  channel  is  the  deepest,  though  not  more 
than  16  feet  can  be  carried  through  it  at  low  water. 

On  the  north  point  of  the  river's  entrance  there  is  a  French  establishment,  and 
80  miles  further  up,  on  the  southern  bank  at  Berrin^  there  is  another ;  and  9 
miles  further,  on  the  same  side,  at  Zinghinchor,  the  Portuguese  have  a  factory, 
up  to  which  a  considerable  depth  of  water  may  be  carried ;  indeed,  the  river  is 
navigable  by  large  schooners  much  farther  than  Zinghinchor. 

Ca^  Eoxo, — From  the  river  Oasamanza  the  coast  bends  round  southward  a 
distance  of  14  miles  to  cape  Roxo,  a  low  sandy  point  with  trees  and  bushes. 

Rivw  caoiitto. — ^From  cape  Roxo  to  Oayo  point  (Jatt  island),  the  bearing  and 
distance  are  S.  by  E.  i  E.,  87  miles,  the  intervening  coast  bends  inwards  and 
forms  a  bay,  at  the  head  of  which  is  the  mouth  of  the  river  Oacheo.  This  bay 
is  almost  wholly  occupied  by  sand  banks,  which  change  in  shape  and  extent,  and 
are  so  numerous,  that,  in  the  absence  of  prominent  and  known  land-marks,  a 
description  of  them  is  useless.  A  line  drawn  from  cape  Roxo  in  a  8.S.W.  i  W. 
direction,  and  another  N.W.  i  N.  from  Oayo  point,  will  give  the  north-west  and 
south-west  or  seaward  limits  of  these  shoals.  There  are  two  main  channels 
between  them  into  the  river — viz.,  the  direct  channel  and  the  south-west  channel. 
The  former  has  its  entrance  about  12  miles  S.S.W.  i  W.  from  cape  Roxo,  and 
thence  runs  in,  first  E.  by  S.  14^^  miles  towards  Jufiing  bush,  then  E.S.E. 
easterly,  6  miles,  and  afterwards  S.E.  over  the  bar  into  the  river.  The  soundings 
in  this  channel  are  7,  4^,  2^,  6,  4,  7,  and  2  fi^thoms  over  the  bar,  liable,  of 
course,  to  great  alterations. 

The  South-^est  channel,  in  about  W  N.  and  le^"  86'  W.,  and  N.W.  i  N.  16 
miles  from  Oayo  point,  thence  it  runs  in  N.E.  by  £.  11  miles,  and  afterwards 
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east  np  the  river;  the  least  water  in  it  at  low  tide,  2^^  fathoms  oyer 
the  har. 

In  the  absence  of  anything  like  definite  instmctions  for  these  channels,  it  may 
be  obserred  that  the  best  course  to  adopt  is  to  obtain  a  pilot,  bnt,  if  nnable  so  to 
do»  then  a  very  satisfactory  role  shoold  be  borne  in  mind,  which  applies  to  this 
as  well  as  to  the  other  rivers  on  this  part  of  the  African  coast — ^viz.,  that  in  the 
channels  the  bottom  is  always  of  soft  mnd,  bnt  on  the  bank  always  hard  sand ; 
and,  therefore,  the  carefhl  nse  of  the  lead  will  give  immediate  notice  of  any 
deviation  from  the  fairway,  when,  with  a  chart  of  the  entrance  on  a  good  scale, 
the  proper  course  can  soon  be  adopted  in  order  to  gain  it. 

CoHicANDEB  Thomas  Millbb,  B.N.,  says — **  The  ebb  tide  in  the  Cacheo,  as 
also  off  it,  sets  to  the  N.W.,  and  the  flood  to  the  S.E. ;  but  the  ebb  is  nearly 
always  running.  I  was  for  some  time  on  that  part  of  the  coast,  and  ascertained 
that  the  ebb  generally  ran  8  hours,  while  the  flood  rarely  ran  more  than  4,  nor 
could  it  be  called  the  regular  flood  tide,  but  merely  a  slack  water,  or  cessation  of 
the  ebb.  Towards  December,  after  the  rains  are  over,  and  the  Harmattan  season 
has  set  in,  the  wind  generally  blows  very  strong  from  N.E.  and  E.S.E.,  which 
tends  considerably  to  strengthen  the  ebb,  and  during  that  season  vessels  at  anchor 
rarely  swing  to  the  flood."  Bolola  point,  the  north  point  of  the  entrance  of  the 
Cacheo,  is  low ;  here  the  shore  turns  abruptly  to  northward  (above  a  mile)  to  the 
village  of  Bolola^  where  there  is  a  Portuguese  resident,  and  up  to  which  an 
intricate  channel  may  be  found  carrying  not  less  than  8  fathoms  close  to  the 
bouses. 

Cape  Mata,  the  south  point  of  the  river's  mouth,  has  anchorage  off  it  in  5 
fathoms,  in  the  middle  of  the  river.  At  11  miles  above  this  point  is  Cacheo 
Fort,  on  the  south  bank  of  the  river,  off  which  a  vessel  may  anchor  in  5  or  6 
frtthoms  good  holding  ground. 

The  town  of  Batoor  stands  on  the  south  bank  of  the  river  Cacheo,  about  65 
miles  above  Cacheo  fort,  is  the  largest  town  on  the  river,  and  the  inhabitants  are 
the  most  civilized ;  the  population,  belonging  to  the  Mandingo  tribe,  is,  however, 
not  numerous. 

Farin  is  situated  on  the  northern  bank  of  the  river,  15  miles  above  Batoor, 
and  is  but  a  small  place  with  a  few  natives,  and  in  the  custody  of  a  Portuguese 
officer.  There  is  said  to  be  easy  communication  hence  with  Bissao  on  the  one 
hand,  and  on  the  other  to  the  Casamanza  and  the  Gambia. 

After  the  two  entrance  points  have  been  passed,  with  a  chart  of  the  river  there 
appears  but  little  difficulty  in  navigating  it,  and  vessels  of  any  draught  able  to 
pass  the  bar  may  freely  proceed,  not  only  to  fort  Cacheo  but  to  Farin,  by  keeping 
in  mid-channel  (and,  as  in  all  other  rivers,  by  avoiding  the  points),  and,  when 
abreast  Sara  creek,  by  borrowing  for  a  mile  or  so  on  the  southern  shore.  The 
flood-tide  is  scarcely  felt  above  Salsang,  and  the  cuirent  is  not  vexy  strong  in  any 
part  of  the  river,  except  towards  the  end  of  the  rainy  season,  which,  it  is  said, 
commences  in  tiie  month  of  June. 
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Vhe  jmiuL  bitw  may  be  said  to  empty  itself  into  the  sea  by  a  nnmber  of 
cbamiels  around  and  among  the  islands  known  as  the  Bijonga  or  Bissagos  groap. 
The  principal  and  northern,  named  the  Jeba  Channel^  flows  between  Jatt,  Basris, 
and  Bissao  islands,  on  the  north, — and  Carashe,  Corbelha,  and  Formosa  island, 
on  the  south  side ;  it  is  15  miles  wide  at  its  entrance,  which  gradually  decrea»» 
in  width  till  it  joins  the  main  stream  of  the  river  at  Bemafel  point.  The 
soundings  in  it  range  from  5  to  20  fathoms,  but  its  free  use  is  much  obstructed 
by  detached  and  projecting  banks  and  shoals.  Most  of  these,  howcTer,  are 
composed  of  hard  sand  and  are  steep-to,  so  that  the  unceasing  use  of  the  lead  is 
only  really  efficient  by  showing  the  nature  of  the  bottom,  which  in  the  channels 
is  generally  soft  mud,  and  round  the  edges  of  the  banks  hard  sand ;  and,  there- 
fore, instant  attention  should  be  paid  to  the  change  thus  indicated. 

Anchobaob. — ^A  Tessel  may  anchor  anywhere  in  the  Jeba  channel,  the  bottom 
being  of  soft  mud  and  excellent  holding-ground,  with  the  exception  ^f  one  place 
at  8  miles  southward  of  Bassis  island ;  here  the  depth  is  from  20  to  22  &tboms, 
and  the  bottom  of  coarse  gravel.  In  all  other  parts  of  the*  channel  the  depth 
varies  from  18  to  6  £a,thoms,  without  any  sudden  alteration. 

Vessels  bound  for  this  channel  should  steer  for  the  land,  in  the  latitude  of  the 
Cayo  islands,  that  is,  in  ll^'SO'  N.,  and  then  shape  a  course  E.S.E.  easterly, 
across  the  great  Jeba  flat  in  8,  7,  and  6  fisithoms,  till  those  islands  are  seen  a 
little  ahead,*  or  a  little  on  the  port  bow ;  leave  them  to  the  northward  distant  one 
or  two  miles,  and  steer  S.E.  i  E.,  passing  southward  of  Arlett  bank.  When 
Abreast  Arlett  point,  which,  though  very  low,  may  be  known  by  a  village  near 
the  shore,  alter  the  course  to  E.S.E.,  so  as  to  preserve  the  £sdrway  through  the 
passage  between  the  Martinho  and  Arriscado  banks,  and  when  Martinho  point 
l^ears  E.N.E.  and  Biombo  point  N.W.,  they  will  be  in  10  &thoms,  a  short  mile 
southward  of  the  former  bank.  From  this  position  steer  East  a  little  northerly, 
so  as  to  keep  the  northern  shore  aboard,  as  well  as  to  avoid  a  too  near  approach 
to  the  suspicious  flats  which  project  northward  from  the  Qancho  banks,  and  a 
run  of  18  miles  will  carry  you  abreast  of  Bemafel  point,  which  should  have  a 
berth  of  If  or  2  miles. 

The  town  and  fort  of  Bissao  will  now  be  visible,  and  also  two  conspicuous 
islands  named  Pissaro  and  Rey  ;  bring  the  latter  half-way  out  eastward  of  the 
former,  and  steer  in  that  direction,  running  along  the  east  side  of  Pissaro,  at  the 
distance  of  |  a  mile  or  less.  Haul  up  now  towards  Bissao  fort,  and  anchor  either 
half  way  between  the  islands,  or  proceed  at  once  to  the  town,  off  which  a  good 
berth  may  be  had  in  7  fEithoms'  water. 

Bissao  fort  is  a  square  building  with  four  bastions  and  several  guns,  standing 
about  a  cable's  length  from  the  beach.     The  Portuguese  garrison  consists  chiefly 

•  The  Cayo  ialandB  lie  dose  to  Cayo  point,  and  appear  at  a  diBtanoe  like  three  small  hum- 
mocks, but  at  low  tide  their  bases  ouite.  They  are  not  high,  but  their  dark  lofty  trees  stand 
out  very  conspioaonsly  from  i!he  low  land  behind  them. 
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of  conTicts  and  mnlatioes,  except  the  officers.  Refreshments  of  all  kinds  are 
ohtainable,  bat  at  high  prices,  small  bullocks  costing  from  20  to  25  dollors  each, 
and  goats,  pigs,  and  poultry  in  proportion.  Rice,  maize,  and  yams,  and  several 
kinds  of  fruits,  such  as  bananas,  water  melons,  limes,  oranps,  &c.,  are  cheap, 
especially  if  gunpowder,  clothes,  or  brandy  are  offered  in  exchange.  If  strangers 
require  a  yery  large  supply  they  must  obtain  the  sanction  of  the  governor. 

The  watering-place  will  be  found  a  little  westward  of  the  fort,  and  consists  of 
pits  8  or  4  feet  deep,  the  produce  of  which  will  not  allow  of  more  than  80  barrels 
to  be  filled  in  a  day,  and  then  it  requires  to  be  filtered  for  drinking.  It  is, 
however,  said  to  be  wholesome,  and  to  keep  well.  Wood  141  obtained  only  at  very 
high  prices,  though  most  part  of  the  country  is  covered  with  forest ;  ^ut  the 
climate,  as  well  as  the  hostility  of  the  natives,  will  not  allow  the  crew  to  land  and 
cut  it  for  themselves. 

TidM. — The  usual  prevailing  currents  on  the  coast  northward  of  cape  Roxo 
are  found  to  be  completely  changed  on  passing  that  cape :  they  have  no  longer 
one  direction,  but,  in  all  the  channels  of  the  Bissagos,  are  superseded  by  tides, 
which  are  more  or  less  regular ;  those  in  the  Jeba  channel  are  perfectly  so. 
Westward  of  the  isles  Cayo  the  fiood  sets  S.E.,  and  the  ebb  N.W.,  each  six  hours, 
or  nearly  so,  with  the  exception  that  the  current  gradually  assumes  these 
directions,  requiring  nearly  an  hour  from  the  change,  before  it  is  completely 
settled  in  its  course.  The  flood  generally  sets  to  the  northward,  and  the  ebb  to 
the  southward.  The  greatest  difference  which  has  yet  been  observed  between  the 
high  and  low  water  marks  is  8  feet ;  and,  at  the  equinoctial  full  moon,  the  rate  of 
the  flood  and  ebb  is  about  one  mile  and  two-fifths  an  hour ;  at  other  times  it 
never  exceeds  one  mile. 

From  the  meridian  of  Cayo,  and  as  fisir  as  that  of  the  isle  of  Bonn,  the  stream 
follows  the  direction  of  the  channel ;  and  here  the  tides  are  regular.  It  is  not 
known  that  the  length  of  the  ebb  exceeds  that  of  the  flood.  The  greatest  rate  of 
either  never  exceeds  2^^  miles  per  hour,  in  spring  tides ;  and  the  rise  is  found  to 
be  8  feet,  as  outside  the  channel. 

At  the  anchorage  the  eastern  stream  continues  till  12ih. ;  velocity  at  springs, 
2i  or  8  knots. 

The  Winds  in  the  Jeba  channel  nearly  follow  the  direction  of  the  land,  and 
vary  their  course  according  to  that  of  the  channel.  They  vary  from  West  to 
North ;  while  at  the  anchorage  of  Bissao  they  commonly  blow  from  the  S.W., 
except  in  the  morning,  when  they  are  from  the  northward.  In  the  rainy  season, 
which  commences  in  June  and  continues  about  5  months,  they  blow  from  the 
8.E.,  with  the  tornadoes,  the  same  as  on  the  coast,  and  then,  passing  round  by 
the  south,  return  to  the  northward. 

«be  Oraaso  oiiaiin«i  leads  into  the  Jeba  river,  and  also  into  the  Bolola  river 
or  BU)  Grande  of  the  Portuguese.  This  channel  has  its  entrance  in  Lat.  10^  45'  N., 
and  Long.  IS"*  55'  W.,  and  runs  in  between  the  islands  ol  Orango,  Eanabak, 
and  Ghillinha,  on  the  west,  and  the  Jamber  group,  Bulama  and  Areas  isles,  and 
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the  mainland,  on  the  eastern  side.  Its  inner  part  is  divided  into  the  Eftnabak 
beach,  the  Bnlama  and  Areas  channels,  and,  with  the  exception  of  the  last,  deep 
water  will  be  found  thronghont.  The  Areas  channel  is  the  most  intricate  as 
well  as  the  shalloweit  portion,  for  not  more  than  4  &thomscanbe  relied  upon  in  pass- 
ing throagh,  though  generally  the  soundings  obtained  will  vary  from  5  to  12  fiithoms. 

The  banks  at  the  entrance  of  the  Orango  channel  are  numerous  and  eztenmre, 
but  they  leave  a  clear  and  deep  passage  between  them,  8  miles  wide  On  the 
western  side  are  the  south  breaker,  and  the  ^tna  patches,  and  Orango  reef,  and 
on  the  eastern  side  the  PuUaip  shoals. 

The  South  Breaker  is  believed  to  be  the  southern  angle  of  the  great  bank, 
whereon  the  Bijouga  islands  stand,  and  will  serve  as  a  guide  to  vessels  bound 
into  the  Orango  channel,  for  the  sea  breaks  over  it  at  all  times  vexy  heavily.  It  has 
but  2  fathoms  least  water  upon  it,  and  lies  21  miles  southward  of  Orango  island,  the 
nearest  land,  in  Lat.  10**  40'  80"  N.,  and  Long,  le**  8'  80"  W.  Though  no 
dangers  have  been  discovered  southward  of  this,  yet  there  are  said  to  be  some 
suspicious  soundings  in  the  offing,  and  as  detached  rocks  and  small  knolls  are 
frequent  in  these  parts,  it  is  advisable  not  to  round  the  breaker  in  a  hi^^ 
latitude  than  11^  85'  N. 

North-eastward  of  the  south  breaker  is  another  shoal,  long  and  narrow,  and 
covered  with  only  12  to  18  feet  of  water ;  and  to  the  northward  are  several  long 
ledges  of  rocks,  with  some  sand  banks  to  the  westward  of  them  ;  the  latter  are 
named  the  iBtna  patches,  and  become  dry  at  low  water.  There  are  probably 
other  dangers  in  this  locality,  on  which  account  no  vessel  should  go  to  the  north- 
ward of  the  south  breaker. 

The  Orango  Reef  extends  B.W.  10  miles  from  off  cape  Cameleon,  the  soath- 
east  point  of  Orango  island.  Over  this  reef  there  are  always  tremendous 
breakers,  the  i^pearance  of  which  will  always  keep  vessels  at  a  respectful 
distance.  The  water  shoals  rather  suddenly  on  its  eastern  side,  and  the  tides  set 
rather  sharply  round  it,  and  in  some  places  across  it. 

PuUam  Shoals f  do, — The  islands  Jamber,Cavalho,  and  Mel  form  a  group  on  the 
eastern  side  of  the  Orango  channel ;  southward  of  these  is  the  little  island  named 
]?ullam,  so  called  from  the  lofty  Pullam  trees  it  carries.  Beefs  and  foul  ground 
surround  this  island  in  every  direction,  extending  5^  miles  to  the  southward,  4i 
miles  to  the  north-westward,  and  11  miles  to  the  northward.  The  whole  space 
occupied  by  this  group  is  replete  with  dangers,  and  should  be  avoided,  or  vexy 
cautiously  approached.  In  some  places  the  soundings  decrease  in  one  oast  of 
the  lead  from  24  to  5  £a.thoms,  and  then,  perhaps,  aground. 

iMroettoBs. — Into  the  spacious  estuary  forming  the  mouth  of  Orango  channel, 
the  most  timid  stranger  may  work  with  perfect  security,  provided  due  attention 
be  paid  to  the  set  of  the  tides,  that  the  lead  be  kept  going  when  nearing  either 
side  of  it,  having  in  min^the  remarks  made  on  p.  540  in  reference  to  the  banks 
and  channels  of  the  Jeba  river,  and  also  that  he  adopts  the  useful  precaution  of 
keeping  a  look-out  at  the  mast-head  for  ripples  or  discoloured  water. 
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The  Hedrway  course  np  the  channel  from  abreast  the  south  Breaker  is  N.E.  by 
E.  88  miles,  till  np  with  the  sonth  end  of  Eanabak  island.  The  same  conrse  will 
also  lead  np  to  Barel  point,  which  may  be  known  by  being  higher  than  the  rest  of 
Kanabak,  and  is  also  conspicuous  from  the  red  rocks  of  which  it  informed.  Hence, 
towards  Bolola  channel  steer  N.E.  i  N.  14  miles,  which  will  bring  you  to  the 
confluence  of  that  channel  and  the  Bulama.  To  proceed  up  the  Bolola  channel, 
steer  for  Nalou  point,  which  appears  to  be  approachable,  and  give  it  a  berth  of  1 
or  H  miles,  after  which  shape  a  course  for  passing  either  east  or  west  of  the 
Mao  bank. 

Port  Beaver  is  easy  of  access,  the  anchoring-ground  good,  the  shelter  perfect, 
and  the  feicilities  for  landing  excellent.  It  is  formed  by  the  eastern  side  of  Bulama 
island.  Calypso,  and  BiafiEures,  and  has  from  8  to  20  fathoms  of  water  in  it.  Fresh 
water  is  obtainable,  and  probably  some  refreshments. 

To  proceed  through  the  Bulama  CJiannel,  in  mid-channel,  the  course  is  N.N.  W. 
f  W.  till  midway  between  Bulama  point  and  the  opposite  extremity  of  Gallinha 
island.  This  will  equally  avoid  the  Hacket  reels  on  the  one  hand,  and,  on  the 
other,  the  eastern  prong  of  the  large  shoal  which  seems  to  connect  the  islands  of 
Gbdlinha  and  Eanabak.  These  shoals  are  too  steep  to  admit  of  being  approached 
by  the  hand  lead ;  therefore,  a  large  vessels  ought  not  to  pass  within  the  depth 
of  16  or  17  fathoms. 

The  Arca4  Channel  is  formed  by  the  Bulama  and  Areas  flats  on  the  eastern, 
and  the  Gancho  banks  on  the  western  side.  Abreast  the  Pedralva  rocks,*  the 
narrowest  part  of  the  channel,  it  is  only  1^  miles  wide.  Along  the  edge  of  the 
Areas  flats,  portions  of  which  dry  at  low  tide,  the  depths  are  very  irregular,  and, 
consequently,  should  be  very  cautiously  approached,  by  having  two  expert  leads- 
men in  the  chains.  The  bottom  throughout  the  channel  is  very  uneven,  which 
produces,  with  the  tides,  overfJEtUs  which  sometimes  appear  alarming. 

When  passing  Bulama  point  give  it  a  berth  of  a  mile,  and  steer  N.  i  E.,  and 
as  soon  as  the  principal  tree  of  St.  Martin's  Qrove  (Bissao  island)  bears  N.  i  E., 
bring  Passaro  island  to  appear  half-way  between  Middleton  point  and  Bey  island, 
and  haul  up  in  that  direction,  following,  when  near  the  Passaro,  the  directions 
given  on  pages  640-541  for  proceeding  to  Bissao.  It  should  be  distinctly 
remembered  that  the  flood  in  the  Areas  channel  sets  north-eastward  and  the 
ebb  south-westward,  obliquely  athwart  the  banks. 

In  most  parts  of  this  channel  the  anchorage  is  good,  though  there  are  some  deep 
holes  and  some  shallow  spots,  which  last  are  probably  indicative  of  foul  ground  in 
their  vicinity ;  over  them  there  is  generally  a  strong  rippling.  Upon  the  approach 
of  any  of  the  fierce  tornadoes  so  common  on  this  coast,  vessels  ought  to  anchor 
immediately. 

•  Capt,  Denhah,  in  1847/  placed  a  wooden  beacon  on  the  highest  part  of  these  rooks, 
carrying  two  cress  diamond-shaped  vanes,  but  Gov.  A.  H.  GABDnnsB,  R.N.,  says,  in  1851,  that 
the  beaoon  was  washed  away  in  the  previous  year  by  a  tornado.  Up  to  1862  no  information 
of  its  replacement  had  been  received. 
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The  Winds  in  the  Orango  channel  are  generally  light  in  the  fine  season,  par- 
ticularly in  the  morning  and  evening.  They  set  in  gradually  in  the  afitemoon, 
and  ahnost  blow  constantly  firom  S.S.W.  round  by  West,  to  N.N.W. :  they  remain 
but  a  short  time  ^t  any  intermediate  point,  and  soon  follow  the  direction  of  the 
hmd,  which  trends  nearly  N.  by  E.  and  S.  by  W.  During  the  rainy  season^ 
easterly  winds  are  prevalent,  to  which  period  winds  from  this  quarter  are  entirely 
limited. 

The  Tn>BS  are  as  regular  in  the  Orango  channel  as  in  the  Jeba  chamieL  The 
length  of  the  ebb  is  equal  to  that  of  the  flood ;  the  former  sets  to  the  northward, 
the  latter  to  the  southward ;  but  the  different  points  of  the  channel,  and  the 
irregularities  of  the  bottom,  affect  those  directions.  The  strength  of  the  stream 
varies  according  to  the  breadth  and  depth  of  the  channel,  being  greater  where  it 
is  confined  than  in  the  wider  parts;  it  is,  consequently,  more  considerable  in  the 
strait  of  Bulama,  and  the  Jamber  pass,  than  in  any  other  part.  Nevertheless,  it 
seldom  exceeds  2i  miles  an  hour,  but  is  frequently  as  much  as  2,  at  2  miles  to 
the  westw^d  of  Pullam  island. 

BUOVOA  OB  BZ8SA008  Z8ZA8. — These  islands  form  an  extensive  archipelago 
at  the  mouths  of  the  rivers  Jeba  and  Bolola  or  Bio  Grande,  and  stand  upon  a  great 
triangular  bank,  bounded  by  the  ocean,  the  Jeba  channel,  and  the  Orango  channel. 
With  the  exception  of  some  few  bare  and  unproductive  rocks,  they  are  abont  15 
in  nxmiber,  the  largest  being  named  Orango,  Formosa,  Carashe,  and  Eanabak, 
and  occupy  a  space  about  60  miles  long  and  80  broad.  They  are  of  volcanic 
nature,  very  fertile,  and  are  considered  healthier  than  the  main  land,  but  generaUy 
deficient  in  water.  They  have  not  been  sufficiently  surveyed  to  enable  strangers 
to  make  free  with  the  various  channels  among  them ;  indeed,  at  present  there 
appears  to  be  no  inducement  to  penetrate  this  g^oup,  or  to  have  any  other  inter- 
course than  that  afforded  by  the  Jeba  and  Orango  channels  already  described. 
Their  western  and  south-western  side  should  not  be  approached  nearer  than  a 
depth  of  10  or  12  £a,thoms,  for,  within  it,  numerous  patches  of  rock,  shoals,  and 
the  rollers  would  render  the  attempt  to  do  so  a  very  dangerous  one. 

The  Commander  of  H.M.  ship  Leven  says  : — '*  The  idea  we  had  formed  of  these 
islands  was  extremely  erroneous,  as,  instead  of  being  low  and  marshy,  with 
scarcely  a  channel  for  boats  between  their  muddy  shores,  we  found  them  a  cluster 
of  the  most  beautiful,  fertile,  and  inviting  islands,  with  moderately  hjgh  and  bold 
shores,  separated  by  deep  water,  and  containing  many  fine  harbours,  most  of  them 
being  inhabited,  and  each  village  having  its  independent  ruler.  According  to  the 
customs  of  these  people,  every  vessel  stranded  upon  their  shores  is  forfeited  to 
the  chiefs  or  people,  in  consequence  of  which  they  considered  they  had  a  just 
claim  to  the  Leven,  when  she  lay  grounded  near  Bawack." 

Extract  from  the  Nautical  Magazine^  page  207,  vol,  2  : — The  principal  feature 
in  the  character  of  the  Bgouga  Indians  is  avarice,  which  can  only  be  gratified 
by  the  possession  of  whatever  they  see.  By  their  importunate  demands,  and  the 
manner  in  which  they  received  anything  given  to  them,  they  seem  to  believe  that 
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the  visits  of  strBngen  are  only  for  the  pnrpOse  of  making  them  presents.  They 
receiyed  a  few  hanbles  ftom  ns  with  some  expression  of  pleasure  in  their  features) 
bnt  thought  of  no  return,  and  seemed  to  consider  the  presents  a  matter  of  course. 
During  the  last  forty  years  they  do  not  appear  to  have  advanced  one  step  in 
civilization.  Their  treatment  of  strangers,  and  the  difficulty  of  access  to  their 
islands,  will  long  perpetuate  their  barbarous  condition.  An  inordinate  spirit  of 
revenge  and  retaliation  is  the  spring  of  all  their  actions,  and  kindles  frequent 
animosities.  The  slightest  provocation  occasion^  dispute ;  the  least  unintentional 
wrong  must  be  redressed.  The  nobler  attributes  of  our  nature  are  unknown  to 
them,  and  their  minds  are  alienated  from  all  moral  improvement.  Pretexts  for 
indulging  this  passion  will  never  be  wanting;  the  restless  and  inflammable 
tempers  of  the  Bijougas  will  always  lead  them  to  detect  or  occasion  some  cause  of 
offence,  and  the  objects  of  their  revenge  wUl  be  watched  and  pursued  till  the  most 
rigorous  atonement  shall  have  been  made.*'  • 

In  justice  to  them,  however,  it  must  be  observed  that  there  is  too  much  reason 
to  believe  that  they  have  not  always  been  treated  fiEurly  by  the  few  white  people 
with  whom  they  have  had  intercourse ;  and  there  is  little  doabt  that  their  history 
would  discover  much  that  might  be  adduced  in  extenuation  of  their  singular 
manners.  It  is  said  that  the  first  white  man  who  visited  Eanabak  imposed  on 
the  natives,  a  circumstance  which  may  account  for  their  behaviour  to  strangers. 
The  result  is  that  they  are  insincere  and  unjust  in  their  communications — one 
which  often  obtains  among  people  of  more  pretensio|^  to  civilization. 

M.  liB  Babon  Roussin  says : — **  In  proportion  toThe  distance  from  the  mouth 
of  the  Jeba,  or  great  channel  of  Bissagos,  either  northward  or  southward,  the 
tides  lose  their  regularity.  This  interruption  in  the  tides  is  evident  in  going  to 
the  southward^  as  at  a  few  miles  south  of  the  parallel  of  the  Western  or  Bgouga 
breaker  (11^  Sl^'N.)  they  are  no  longer  perceptible,  even  on  the  edge  of  the 
Bissagos.  No  decided  course  of  the  current  was  ascertained  to  exist,  but  it  is 
generally  allowed  that  the  waters  have  a  greater  inclination  to  flow  to  the  south- 
ward than  to  the  northward  ;  and  it  may  be  presumed  that  it  follows  the  direction 
of  the  winds  on  the  western  ^e  of  the  Archipelago,  but  it  is  seldom  found  to 
be  considerable." 


The  coast  between  the  mouths  of  the  Bolola  and  Oomponee  rivers  is  wholly 
unknown,  and  is  so  low  as  to  be  seldom  perceptible  to  vessels  going  up  through 
the  Orango  channel.  It  has  several  islands  before  it,  though  at  a  great  distance 
off,  such  as  Jamber,  Oavalho,  Mel,  and  Pulham,  abeady  alluded  to,  and  the 
little  island  named  Alcatraz,  besides  a  number  of  shallow  and  detached  banks, 
rendering  it  dangerous  for  vess^  coming  from  the  southward  for  Orango  channel, 
when  to  the  eastward  of  the  proper  course. 

Alcatraz  island  is  supposed  to  be  about  20  miles  from  the  main  land ;  it  is 
situated  in  Lat.  10**  88'  N.,  and  Long.  W  2V  W.,  is  about  40  feet  high,  and 
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the  abode  of  innumerable  boobies,  whose  eggs  might  serve  for  refreshment.  Reefe 
and  foal  gronnd  extend  to  the  westward  from  it  about  7  miles,  and  also  to  the 
southward. 

The  Componee  Shoals  and  Conflict  Reef  form  the  western  side  of  the  approach 
to  Componee  and  Nunez  rivers,  and  consist  of  sand  and  vast  beds  of  rock.  The 
extremity  of  the  western  prong  lies  in  Lat.  10*"  24'  N. ;  and  South,  a  little 
westerly,  from  Alcatraz  island,  distant  15  miles.  The  extremity  of  the  soathera 
prong  is  in  Lat.  10^  21^'  N.,  and  Long.  16^  4'  W. ;  and  E.S.E.  i  S.  12^  miles 
from  the  end  of  the  west  prong.  This  locality  is  a  most  dangerous  one,  for,  6 
miles  S.W.  by  S.  from  the  extremity  of  the  south  prong,  there  is  a  rocky  head 
carrying  only  15  feet ;  and  as  other  insulated  knolls  may  have  escaped  the 
vigilance  of  the  surveyors,  no  vessel  should  approach  these  dangers  nearer  than 
14  fathoms. 

Compoiitte  Ayw  discharges  its  waters  into  the  sea  to  the  north-westward  of 
the  river  Nunez ;  in  fact,  both  disembogue  into  the  bay  formed  between  the 
Componee  shoals  and  Gonzalez  flat.  Very  little  is  known  of  Componee  river, 
except  that  it  has  deep  water  in  its  entrance,  which,  however,  is  rendered  di£Seult, 
owing  to  the  numerous  and  extensive  flats  and  sand-banks  with  which  it  is 
encumbered.  Without  leading  marks,  no  directions  can  be  given  for  entering, 
except  a  strong  recommendation  to  use  the  lead  frequently,  and  proceed  with 
caution,  not  forgetting  to  have  a  good  look-out  at  the  mast-head  to  report  the 
appearance  of  discoloured^\\E|(er,  breakers,  &c. 

Thm  xriinez  Biver  is  better  known  than  the  Componee,  though  not  to  any  very 
great  extent.  Like  that  river  it  has  a  number  of  shoals  in  its  mouth,  and  both 
banks  are  fringed  with  projecting  and  broad  flats.  Sand  island,  situated  in  the 
middle  of  the  entrance,  is  in  Lat.  10**  86'  87"  N.,  and  Long.  14°  42'  W. 

The  river  Nunez,  or,  as  it  is  named  by  the  natives,  Eakoondie,  is  much 
inferior  in  size  to  those  previously  mentioned.  Its-  whole  course  probably  does 
not  exceed  250  miles,  while  the  Rio  Grande  runs  more  than  400  ;  but  it  offers  a 
safe  navigation  to  a  great  distance  from  the  sea.  It  is  said  to  rise  in  the  chain 
of  hills  which  separate  Senegambia  from  Sierra  Leone,  near  18*"  W.  longitude, 
and  its  general  direction,  for  about  two-thirds  of  its  course,  is  to  the  west,  and 
the  remainder  to  the  west  of  south.  Li  the  upper  part  of  its  course  it  is  full  of 
rapids  and  falls.  It  becomes  navigable,  for  vessels  of  moderate  size,  below  the 
settlement  of  Debucko  or  Rebucko,  and  up  to  this  place  the  tide  ascends.  From 
this  place  downward,  the  general  depth  of  the  river  may  be  stated  at  2^  to  8 
fathoms  at  low  water,  with  a  rise  and  fall  of  about  12  feet.  The  low  country, 
near  its  mouth,  is  uninhabited  for  want  of  fresh  water,  though  there  are  said  to 
be  natives  on  the  north  side  who  are  armed  with  muskets,  and  are  mischievously 
disposed  to  strangers ;  the  first  settlement,  Rappace,  occurs  at  the  distance  of  85 
miles  from  the  sea,  measured  along  the  course  of  the  river. 

Anchorage  may  be  had  in  5  fathoms  at  ^  of  a  mile  S.E.  by  E.  from  the  south 
pjid  of  Sand  island.     Here  there  is  good  holding  ground,  convenient  landing,  and 
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iacilitj  for  wooding.  It  is  said  also  to  offer  an  excellent  plaoe  for  a  temporary 
refit,  as  a  vessel  may  be  safely  moored  within  100  yards  of  low-water  mark,  or 
less,  if  required ;  and  if  small  she  may  be  grounded  on  a  clean  beach,  or  hauled 
up  for  examination  or  repair.  It  will  be  prudent  to  have  a  good  warp  laid  out 
towards  the  stream,  in  preparation  for  hauling  off  on  the  appearance  of  a  tornado. 

It  is  said  that  50  years  ago  Sand  island  was  a  small  bare  sand-bank.  So 
great,  indeed,  is  the  quantity  of  sand  blown  off  the  shores,  or  swept  down  by  the 
stream,  that  possibly  a  few  years  will  make  other  great  changes  in  the  island  and 
neijjhbouring  shoals. 

Lieut.  Thomas  H.  Lysaght,  who  visited  this  river  in  1848,  says : — "  Sand 
island  is  now  reduced  to  a  flat  at  half-tide,  and  from  the  shifting  nature  of  the 
sands  a  stranger  should  not  attempt  the  river  without  a  pilot.  The  river  winds 
through  a  long  mangrove  country,  leaving  a  long  island  on  your  starboard  hand, 
and  passing  many  native  villages,  until  you  arrive  at  Bopass  &ctory,  on  the 
north  bank  of  the  river,  which  forms  a  reach  just  above  it.  There  is  a  flat  of 
rocky  ground,  extending  from  the  opposite  shore,  nearly  across  to  Repass,*  which 
is  impassable,  except  at  high  water.  Vessels  should  anchor  in  the  centre  of  the 
stream  about  ^  of  a  mile  below  Bopass,  and  if  to  remain,  should  certainly  moor ; 
higher  up  the  river  it  is  necessary  to  moor  head  and  stem,  laying  a  stream 
anchor  out  astern  against  the  flood.  All  the  trading  establishments  above 
Bopass  are  in  ruins,  except  at  Debucko,  where  the  French  traders  have  some 
small  stores.  The  Grappler  (Lieut.  Lysaght's  vessel)  went  up  to  Cassassey, 
70  miles  from  the  entrance,  and  5  miles  from  Debucko,  where  she  lay  in  the  bed 
of  the  mud  in  2^  fathoms  at  low  water,  and,  had  it  been  necessary,  might  have 
reached  as  far  as  that  place,  grounding,  however,  at  low  water.  Debucko  is  the 
residence  of  the  principal  chief  of  the  river,  and  stands  on  a  commanding 
eminence  on  the  starboard  shore ;  beyond  this,  it  is  said,  boats  cannot  proceed  far. 

At  this  season  of  the  year  (Febi*uary)  the  tides  ebb  8  hours  and  flow  4,  the 
rise  being  about  8  feet.  The  bottom  is  generally  stiff  mud,  the  banks  steep  but 
soft,  and  the  few  rocks  in  the  river  may  be  suspected  from  the  appearance  of  the 
shore.  Alligators  abound.  Stock  is  to  be  procured  at  times  from  the  interior. 
Water  is  scarce  and  bad.  The  wet  season  commences  in  May  and  ends  in 
September,  during  which  time  the  river  is  very  rapid,  and  towards  the  close  c: 
the  season,  as  the  water  subsides,  very  unhealthy.  In  January,  February,  anc 
March  Harmattans  prevail,  and  the  nights  and  mornings  are  very  cold,  with  i 
thick  haze." 

iMreetions. — ^Bonnd  for  the  river  Nunez,  and  endeavouring  to  make  the  high 
land  of  cape  Verga,  vessels  should  proceed  very  cautiously,  for  at  8  miles  west- 
ward of  the  cape  there  is  a  long  and  dangerous  shoal,  running  parallel  to  the 
shore,  with  only  9  feet  over  some  parts,  named  Verga  Ridge.    Having  made  the 
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cape  Verga,  a  proper  conree  can  be  shaped  for  the  month  of  the  river.  Coming 
from  the  north-westward,  Alcatraz  island,  or  the  breakers  on  the  prongs  of 
Conflict  reefy  will  serve  as  a  point  of  departure.  Steer  afterwards  for  Gonzalez 
island,  forming  the  south  point  of  the  river,  which  will  generally  be  seen  from  tbe 
deck  at  a  distance  of  6  miles. 

Great  vigilance  should  be  exercised  while  navigating  in  the  bight  between  Con- 
flict reef  and  cape  Yerga,  as  well  as  in  the  offing  of  the  bight ;  and  a  vessel 
working  along  the  coast  wUl,  perhaps,  And  it  more  prudent,  during  an  adverse 
tide,  to  anchor  instead  of  persevering  in  making  a  number  of  tacks  whidi  would 
be  of  little  avail  against  the  stream,  and  expose  her  to  the  chance  of  striking 
upon  some  undiscovered-  head  of  rock.  In  every  cast  of  the  lead  she  must  be 
prepared  for  great  irregularity  in  the  soundings,  and  should,  under  manageable 
sail,  keep  the  leads  constantly  going. 

With  Gonzalez  about  east,  and  in  a  depth  of  7  fathoms,  the  land  will  be 
distinctly  visible,  and  a  N.N.E.  course  may  then  be  shaped  for  the  mouth  of  the 
river.  An  extensive  sand  occupies  the  middle  of  the  river's  entrance,  dividing  it 
into  two  channels ;  the  eastern  one  is'to  be  taken,  and  with  the  lead  kept  going, 
so  as  to  observe  the  maxim  **  keep  in  the  mud."  The  eastern  shore  requires  a 
good  berth,  for  the  flats  and  ledges  extend  from  it  in  some  phuses  to  the  distance 
of  2  miles,  and  over  them  the  flood  sets  obliquely. 

Ver^a  Ridge, — Gonzalez  and  Yerga  ridges  are  two  very  extensive  prcgectians 
from  the  broad  and  shallow  flat  which  occupies  the  whole  of  the  bay  between 
Gonzalez  island  and  cape  Yerga.  They  are  extremely  dangerous,  especially  the 
Yerga  ridge,  the  southern  end  of  which,  in  14  feet,  lies  7i  miles  W.  by  N.  )  N. 
from  cape  Yerga,  and  is  steep-to ;  on  both  sides  of  this  reef  are  two  open  bi^ts 
into  which  vessels  should  be  careful  not  to  get. 

Fmisa  Riv«r  is  of  considerable  extent,  and  discharges  its  waters  into  the  sea 
through  several  mouths.  Th&  principal  of  these  are  those  named  the  Mud  bar 
and  sand  bar  entrances ;  the  former  is  distant  16|  miles  S.S.E.-ward  from  cape 
Yerga,  and  the  latter  24  miles. 

It  is  said  that  neither  bullocks  nor  vegetables  are  to  be  had  in  this  river,  thai 
stock  is  scarce,  and  only  to  be  obtained  at  the  outer  islands  in  exchange  for 
muskets,  ammunition,  handkerchiefs,  tobacco,  &c.  The  fresh  water  is  not  good, 
and  boats  must  go  a  long  way  up  to  obtain  it ;  but  as  they  can  conveniently  lie 
alongside  the  sandy  beach  at  Observation  point,  the  north  side  of  the  sand  bar 
entrance,  and  as  the  trees  grow  nearly  to  the  water's  edge,  wood  can  easily  be 
procured. 

Bound  to  this  river  it  should  be  remembered,  that  it  is  very  probable  every 
gale  from  without,  and  evexy  rainy  season  from  within,  may  alter  more  or  less  the 
shape  and  extent  of  the  sands  forming  the  approaches  to  the  river,  and,  there- 
fore, the  best  directions  that  can  be  given  for  entering  are,  either  to  obtain  a  pilot 
or,  at  the  proper  time  of  tide,  to  preserve  the  channel  by^  close  attention  to  the 
constant  breakers  on  either  hand  and  to  the  maxim  '*  keep  in  the  mud.**     In 
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1830,  Captain  Beloheb  foand^not  less  than  7  feet  in  tlie  mnd  bar  entrance,  nor 
less  than  14  in  the  sand  bar  entrance.  The  sands  then  extended  6  and  6  miles 
from  the  shore,  and  the  many  shallow  spots  npon  them  gave  the  appearance  of  an 
almost  continned  line  of  breakers,  and  would  deprive  any  one  approaching  the 
bars  of  any  inclination  to  attempt  the  entrance  mnch  before  the  top  of  high  water. 

The  first  of  the  flood  and  the  last  of  the  ebb  set,  it  is  said,  directly  in  and  oat 
throngh  the  channel,  bat  at  other  times  their  direction  is  obliqaely  across  them, 
and  hence  an  expert  leadsman  in  the  chains  is  a  great  necessity. 

There  are  some  French  and  American  &ctories  on  the  banks  of  the  Ponga, 
and  the  native  town  of  BangaUmg^  at  17  miles  from  obserration  point.  To  proceed 
np  to  Bangalong  a  pilot  is  reqoisite,  thoagh  in  an  emergency  a  vessel  might  reach 
it  with  a  skilfal  use  of  a  couple  of  boats,  and  the  help  of  a  flowing  tide. 

BansarMab  Aay,  *e. — The  shores  of  this  bay  are  so  intersected  with  crossing 
channels  and  creeks  as  to  be  no  other  than  a  series  of  islands,  some  of  which 
are  forming,  while  others  are  disappearing.  The  River  Dembia  is  20  miles 
Bouth-eastward  of  the  sand  bar  entrance  of  the  Ponga,  and  empties  itself  into 
the  northern  part  of  Sangareeah  bay ;  it  is  said  to  allow  of  the  admission  of 
small  vessels,  bat  no  channel  over  the  bar  was  found  to  have  more  than  4  or  5 
feet  in  it  at  low  water  when  examined. 

The  Biver  Dahreeka  also  flows  into  Sangareeah  bay,  in  about  Lat.  9*^  40^  N., 
and  has  an  entrance  between  large  flats  and  shoals  which  project  from  the  shores 
of  the  bay  several  miles  into  the  offing,  capable  of  being  used  by  moderate-sized 
vessels,  having  a  depth  of  2  and  2^  &thoms  at  low  water.  It  is  requisite  to 
wait  for  a  certain  time  of  flood,  and  to  use  the  lead  frequently,  or  send  a  boat 
ahead  to  mark  the  edge  of  the  banks. 

The  bottom  along  the  coast  between  the  Dembia  and  isles  de  Los,  in  less  than 
10  fathoms,  is  (A  sofi  blue  mud,  into  which  the  lead  sinks  deeply.  Having 
decreased  the  depth  to  5  fiithoms,  the  water  will  be  found  at  times  so  thick  on 
the  surface  as  to  lead  one  to  imagine  thai  the  vessel  is  stirring  up  the  bottom. 
The  muddy  tinge,  however,  of  shoal  water  is  of  a  much  lighter  cast. 

«a  twuSB  BB  iMB,  oB  Idolos  Islamds. — This  group  of  islands  is  situated  in 
Lat.  9*'  28'  N.,  and  Loi^.  18"*  49'  W.,  and  consists  of  Tamara,  Factory, 
Crawford,  Coral,  White,  and  Kid  islands.  They  afford  excellent  opportunities 
lor  trading,  being  easy  of  access,  and  having  a  communication  with  the  numerous 
rivers  of  the  adjacent  coast  of  the  main.  They  have  likewise  the  benefit  of 
refreshing  breezes  morning  and  evening,  and  afford  a  secure  anchorage  for 
vessels  of  any  size.  Good  fishing  may  be  found  about  all  the  islands  with  the 
seine,  and  an  abundance  of  turtle,  with  good  fresh  water.  Beef  and  vegetables 
are  procured  at  Crawford  island,  and  fowls  and  plantains  are  readily  obtained 
from  the  natives,  at  the  same  rate  as  at  Sierra  Leone.  * 

*  The  best  end  the  greatest  quantify  of  water  is  said  to  be  obtaiuable  at  the  Tanuura  landing 
place,  \\  miles  northward  of  the  anchorage,  at  a  sandy  spot  under  a  great  Pollam  tree ;  but  it 
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Tamara  or  Footabar  uland  ie  the  largest  and  westernmost  of  the  duster. 
When  first  seen,  it  appears  as  two  islands,  and  its  northern  end,  being  465  feet 
high,  may  be  seen  at  the  distance  of  21  or  24  miles.  It  is  nearly  5  miles  long, 
and  about,  on  an  average,  f  of  a  mile  broad,  and  its  curved  form  protects  con- 
siderably  the  vessels  at  anchor  inside  it. 

Factory  Island  is  4^^  miles  in  length,  and  in  some  parts  not  j^  of  a  mile  broad. 

Crawford  or  Rooma  Island  lies  between  the  two  preceding  islands,  and  is  less 
than  one  mile  long,  and  ^  of  a  mile  in  average  width.  From  its  north-east  point 
a  broad  shoal  extends  2  miles  to  the  north-eastward,  nearly  closing  up  the 
channel  between  this  island  and  Factory  island. 

The  other  islands  are  situated  between  the  south  extremes  of  Tamara  and 
Factory  islands. 

Anchorage  may  be  had  in  about  5  fathoms,  at  a  mile  or  more  northward  of  the 
west  end  of  Crawford  island. 

The  flood  sets  to  the  N.E.  and  the  ebb  to  the  S.W.  The  tides  mast  always 
be  consulted,  so  as  to  enter  the  channel  between  Tamara  and  Crawford  from  the 
northward  with  the  ebb,  and  from  the  southward  with  the  flood. 

DntECTioNS  FOB  Sailino  prom  Cape  Boxo  to  thb  Islbs  de  Lob. — ^By  Le 
Baron  Botjbsin. — <<  A  vessel  starting  from  a  point  at  12  or  15  miles  westward  of 
cape  Boxo,  which  will  be  a  little  without  the  meridian  of  IT""  W.,  to  the  parallel 
of  lO""  40'  N.  which  will  be  outside  of  all  dangers.  Hence  a  course  S.E.  i  £. 
(S.  68°  E.),  and  distance  68  leagues,  will  lead  her  to  Tamara  island.  On  this 
course  the  soundings  will  never  be  under  8  fathoms  until  near  the  shore  of  the 
island,  and  those  on  the  first  course  will  be  considerably  more.  From  the 
parallel  of  cape  Boxo  to  that  of  the  westerner  Bijouga  breaker  {IV  %V 82"  N.), 
at  a  distance  of  more  than  4  leagues  to  the  westward  of  the  meridian  of  17°, 
the  depth  will  increase  progressively  from  8  to  28  fathoms,  and  the  bottom  be 
entirely  of  mud.  This  remark  may  be  depended  on  to  show  that  a  vessel  is  not 
far  southward  of  the  parallel  of  the  Jeba,  or  great  channel ;  she  cannot,  at  the 
utmost,  be  more  than  10  miles  from  the  positions  already  given. 

From  this  point,  as  far  as  the  parallel  of  10°  40'  N.,  the  bottom  is  nearly  free 
from  mud,  and  on  passing  southward  of  the  parallel  of  11°  20'  very  slight  traces 
of  it  remain,  but  are  succeeded  by  a  bottom  of  fine  white  sand,  sand  and  gravel, 
sand  and  broken  shells,  with  a  depth  varying  from  12  to  50  &thoms.  A  vessel 
having  left  cape  Boxo  and  arrived  in  latitiule  10°  40',  may  thence  steer  a  direct 
course  for  the  isles  de  Los. 

The  S.W.  edge  of  the  Bissagos  follows  a  gentle  curve,  firom  the  western 
breaker  as  £Eir  as  the  southern  one,  that  of  La  Bayadere.  The  bottom  in  this 
part  presents  a  singular  peculiarity.  Amongst  the  fine  white  sand,  sand  and 
broken  shells,   sand  and  gravel,  of  which  it  is  most  frequently  composed,  a 


oannot  be  embarked  after  }  ebb.    Com.  T.  Milleb,  B.N.,  Bays,  in  1850 : — **  I  found  ou 
Factoiy  island  th«  best  water  on  the  whole  of  the  west  ooaet  of  Africa." 
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greenish-coloured  sand  is  sometimes  found.  The  depth  decreases  very  gradually 
from  50  to  9  fethoms,  from  S.W.  to  N.E.  The  remainder  of  the  course  to  the 
isles  de  Los  passes  over  deep  soundiugs,  as  much  as  50  fathoms,  at  the  point  of 
departure,  and  the  least  depth  is  12  fathoms. 

No  precise  rule  can  he  given  as  to  the  changes  in  the  depth  along  this  track, 
nor  as  to  the  various  characters  of  the  bottom.  It  is  known  only  that  the  ground,  in 
the  space  passed  over  by  this  course,  seems  to  be  furrowed  with  channels,  which, 
commencing  from  the  southern  extremity  of  the  eastern  channel  of  Bissagps, 
diverge  toward  different  points  between  S.W.  and  S.S.E.  true.  The  furrows  above 
mentioned  appear  to  have  been  caused  by  the  regular  tides  in  the  mouth  of  the 
Rio  Grande,  and  prove,  beyond  a  doubt,  that  the  outlet  of  the  same  channel  is 
partly  caused  by  that  river.  With  respect  to  the  nature  of  the  bottom,  it  is  of 
fine  sand,  in  some  places  mixed  with  broken  shells,  small  pieces  of  brittle  rock, 
and  gravel,  which  appeared  to  be  only  a  covering  to  beds  of  a  whitish  volcanic 
sandstone,  into  which  the  lance  penetrated  but  three  or  four  inches,  and  did  not 
hold.  A  muddy  bottom  is  not  found  until  about  10  leagues  to  the  westward  of 
the  isles  de  Los,  and  then  only  in  small  quantity,  till  within  a  very  short  distance 
to  the  N.W.  of  those  islands."     See  also  p.  72. 

If  intending  to  proceed  to  the  anchorage  within  Tamara  island  by  the  North 
cliannel,  be  careful  of  the- reef  which  projects  about  J  of  a  mile  from  the  north 
end  of  that  island,  named  Arethusa  reef,  and  steer  so  as  to  bring  Factory  island 
open  clear  of  the  north  point  of  Tamara ;  then  endeavour  to  make  good  an 
B.S.E.  i  E.  course,  allowing  for  a  tide  of  If  knots  (whether  flood  or  ebb)  until 
the  north  and  sonth  extremes  of  Factory  island  are  in  one,  bearing  S.  i  W.  Now 
bring  the  eastern  side  of  Coral  island  in  line  with  the  western  end  of  Crawford 
island,  S.W.,  and  steer  in  that  direction.  To  be  safe,  however,  from  grounding 
upon  the  bank  connecting  Crawford  and  Factory  islands,  and  to  clear  the  shoals 
mnning  from  Tamara  so  as  to  be  more  secure,  in  the  event  of  flaws  of  winds  and 
currents,  keep  these  marks  a  little  open  immediately  after  entering  between  the 
heads  of  the  two  islands. 

To  enter  by  the  South  channel  steer  in  between  Coral  island  and  Topsail  point, 
the  south  point  of  Tamara,  by  bringing  the  north  peak  of  Factory  island  in  line 
with  the  north-west  extreme  of  Crawford  island,  bearing  N.E.  by  E.  f  E. ;  being 
careful  to  give  Topsail  point  a  berth  of  over  i  a  mile  to  avoid  the  shoals  which 
extend  eastward  from  it  to  nearly  that  distance ;  and  when  within  ^  a  mile  of 
Crawford  island  haul  up  N.N.E.  for  the  anchorage  mentioned  above. 

The  Tumbo  Channel  is  the  passage  between  Factory  island  and  Tumbo*  point, 
of  the  main,  and  may  be  safely  used  and  much  time  saved  by  vessels  of  12  feet 
draught  and  nnder,  if  they  exercise  caution  to  clear  the  shoal  ground  running  off 
more  than  ^  a  mile  from  the  north-east  shoulder  of  Factory  island,  and  enter  it 
with  a  flowing  tide ;  there  are  no  detached  dangers  in  it,  and  the  bottom  being  of 
mud,  affords  good  anchorage  if  necessary.  Still,  unless  there  is  a  strong  reason 
for  hugging  the  shore,  it  will  always  be  more  prudent  to  go  outside  the  isles  de  Los« 
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Wben  approaching  this  part  of  the  coast,  it  will  be  observed  that  the  8-&thoin8* 
line  of  soundings  extends  in  some  places  to  a  considerable  distance  from  the 
shore,  bat  the  depths  decrease  so  regolarly  that  ample  warning  is  given  bj  the 
lead.  A  strong  breeze  is  sometimes  accompanied  with  a  tumbling  sea,  bat  as  no 
gales  but  the  tornadoes,  which  are  of  short  duration  and  off  shore,  are  known 
upon  this  coast,  a  vessel  never  need  be  alarmed,  for  there  is  always  a  good 
anchorage  beneath  her,  and  no  long  swell  or  current  to  force  her  into  danger. 

From  Tumbo  point  to  Matacong  island  the  bearing  and  distance  are  S.£.  by  8., 
southerly,  28  miles.  Tambo  point  is  the  S.W.  extremity  of  an  island  bearing 
the  same  name,  and  separated  by  a  narrow  high-water  channel  from  the  main 
land.  Southward  of  this  point,  the  land  fieJls  back  to  the  north-eastward  about 
7  miles,  and  afterwards  to  the  south-eastward,  forming  an  extensive  but  shallow 
bay,  at  the  bottom  of  which  is  an  inconsiderable  stream,  named  Tannaney  river. 
In  the  extensive  bay  between  the  isles  de  Los  and  Matacong  isle,  no  detached 
dangers  exist.  The  coast  is  safe  to  approach,  the  soundings  being  gradual,  and 
always  affording  good  anchorage ;  and  it  is  in  all  parts  accessible  to  large  ships, 
to  the  distance  of  6  miles,  which  generally  may  be  oonaidered  sufficiently  near  to 
distingaish  the  land,  and  often  to  recognise  the  mouths  of  the  riveni. 

Mahneah  River  is  about  12  miles  E.S.E.  i  S.  frt)m  Tumbo  point ;  it  is,  at 
low  water,  scarcely  accessible  to  the  smallest  coasting  vessels,  having  only  from  4 
to  8  feet  in  the  channel  way,  but  the  rise  of  tide  exceeds  2  fikthoms.  To  enter 
this  river,  it  is  necessaiy  only  to  bring  the  western  point  of  the  entrance,  while 
at  the  distance  of  5  miles  from  it,  to  bear  N.E  by  E.  i  E.  and  then  steer  toward 
it  in  that  direction,  until  you  get  close  to  the  S.W.  mud-bank,  when  you  may 
proceed  along  by  the  edge  of  that  bank,  in  a  convenient  depth,  accoiding  to 
circumstances.  Within  the  river,  the  depths  at  low  water  are  from  6  to  10  feet 
only.  The  water  discharged  from  this  river  must  be  very  great,  as  the  ebb  tide 
runs  out  with  rapidity. 

BiT«r  KonMah. — The  mouth  of  this  river  is  about  20  miles  8.E.  by  E.  f  £. 
from  the  southernmost  of  the  isles  de  Los,  and  though  its  breftdtli  within  the 
points  nowhere  exceeds  half  a  mile,  yet  it  is  &r  superior  to  the  Mahneah.  In 
approaching  the  coast  abreast  of  the  river,  with  its  opening  bearing  E.N.E.  i  E. 
distant  9  miles,  and  Matacong  island  S.E.  by  E.  i  E.,  you  will  havo  6  fiithoms 
of  water  on  black  mud ;  from  this  situation  the  depth  will  decrease  gzadnally,  on 
a  bottcHU  of  the  same  kind,  to  8i  &thoms  at  the  entrance  of  the  channel.  With 
the  rounding  of  the  laud,  between  the  rivers  Mahneah  and  Morebiah,  bearing 
N.N.E.,  the  east  point  of  the  entrance  E.  }  N.,  and  the  middle  of  Matacong 
island  B.S.E.  }  E.,  you  will  have  that  depth.  From  this  position  9teer  N  J2.  by  £., 
until  the  east  point  of  the  river  bears  E.  i  S.,  and  then  stand  in  toward  this 
point,  or  about  East;  but  remembering  that  both  flood  and  ebb  set  partially  over 
the  extensive  shoals  that  form  the  S.E.  side  of  the  channel ;  some  of  these, 
however,  being  dry  at  low  water,  and  nearly  so  at  high  water,  their  steep 
boundary  is  perfectly  discemable.    In  the  elbow  of  the  channel  the  least  depth 
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is  li  fathoms  at  low  spring  ebbs  :  tdis  depth,  however  eontinnes  but  a  short  way, 
and  from  the  time  of  altering  your  eonrse  to  the  eastward,  or  steering  straight 
in,  yon  will  seldom  have  so  little  as  2  fathoms.  Beyond  the  east  point  the  depth 
varies  from  4  to  6  or  7  £Eithoms,  and  for  the  extent  of  7  miles  up  the  river  it 
appears  to  be  elear  of  all  danger.  It  is  high  water  on  full  and  change  days,  at 
7h.  40m.,  and  spring  tides  rise  11  feet. 

Mataeang  Island,  sitnated  in  Lat.  S""  16'  10''  N.,  and  Long.  Id"*  26'  20"  W.,  is 
abont  a  mile  in  extent,  and  snrronnded  by  banks  and  rocks  in  all  directions,  so 
that  no  vessel  drawing  more  than  12  feet  can  lie  nearer  it  than  2i  or  8  miles. 
The  narrow  and  mnddy  channel  separating  it  from  the  main  is  dry  at  low  tide. 
The  beauty  of  this  island  consists  in  the  Inxnriance  of  the  trees,  in  the  verdure 
of  those  spots  which  have  been  cleared,  and  in  its  gentle  slopes,  which  give  it  an 
appearance  strikingly  contrasting  with  the  low  swampy  tract  of  the  adj  acent  main  land . 

miT«r  FovMeamab. — ^From  Matacong  island  the  coast  trends  eastward  a  little 
more  than  8  miles,  ivhen  it  turns  abruptly  northward  and  forms  the  west  point 
of  the  mouth  of  the  river  Foreecarreah,  the  interval  being  fronted  with  sand  and 
mud-banks,  which  extend  more  than  8  miles  southward.  The  entrance  of  this 
river  is  above  2  miles  wide,  and  the  least  depth  is  1  £Eithom  at  low  spring  ebbs. 
To  sail  in,  it  will  be  necessary  to  pass  close  to  the  banks  which  project  from  the 
west  point,  but  at  the  same  time  to  be  cautious  in  approaching  them,  as  they  are 
steep-to,  and  dry  at  low  water.  The  outer  sand  will  be  apparent,  even  in  fine 
weather,  at  any  other  time  than  high  water ;  and,  if  seen,  it  may  be  safely  skirted 
in  2  fathoms  near  low  water,  or  in  4  at  high  water ;  and  in  order  that  you  may  not  get 
in  at  the  back  of  the  sand,  do  not  bring  the  highest  part  of  Matacong  island  to 
the  westward  of  N.  by  W.  i  W.  until  the  west  point  of  the  river  bears  N.E.  You 
may  then  safely  enter,  recollecting,  as  a  guide,  that  you  should  always  keep  the 
western  side  aboard,  off  which,  however,  you  will  have  to  edge  occasionally,  to 
avoid  the  banks ;  yet  this  river  is  of  very  little  consequence,  as  a  ridge  of  rocks 
nearly  crosses  it  at  a  short  distance  from  its  mouth.  The  ebb  tide  is  here 
extremely  rapid,  and  the  overfalls,  in  the  vicinity  of  the  rocks  are  dangerous  to 
those  who  do  not  possess  a  local  knowledge  of  the  river. 

vii«  SlTws  mtiancor—  and  TaiuMh  empty  themselves  into  the  sea  by  one 
common  mouth,  at  about  12  miles  south-eastward  of  Matacong  island :  the  former 
coming  from  the  eastward,  and  the  latter  from  the  north-eastward.  Before  the 
entrance  there  is  an  extensive  sand,  partly  dry  at  low  water,  named  the  Middle 
Oroundf  on  each  side  of  which  there  is  a  channel  into  the  rivers — ^that  on  the 
north  being  narrow  and  only  about  9  feet  deep  at  low  tide,  while  that  on  the  south 
side  is  nearly  a  mile  wide,  where  narrowest,  with  18  and  14  feet  in  its  shallowest 
parts.    High  water  on  full  and  change  days  at  7h.  40m. ;  springs  rise  11  feet. 

Thm  MtttaoevM  mtv«r  is  of  considerable  importance  in  the  timber  trade,  and 
has  better  objects  for  marks  than  any  of  those  already  described.  In  entering  by 
the  South  channel  observe  that,  at  8  miles  off  shore,  there  are  6  fitthoms  of 
water,  and,  with  the  river*8  mouth  bearing  E.  by  N.,  it  will  be  fairly  open.  Steer 
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toward  it,  in  that  direction,  until  the  soundings  have  decreased  gradually  to  about 
8  fathoms  at  low  spring  ebbs,  witii  the  following  bearings : — East  point  of 
Yelkboi  island  S.  by  E.,  easterly  ;  Sallahtook  point,  distinguishable  by  the  trees 
being  higher  than  elsewhere,  bearing  B.E.  i  S. ;  Bentee  point,  situated  on  the 
south  side  of  the  river,  and  known  by  a  remarkably  large  tree,  E.  by  N. ;  the 
outer  point  of  Tannah  river,  E.N.E.  J  E. ;  you  will  then  be  in  the  fairway.  The 
Middle  ground  is  steep  and  dangerous,  but  the  soundings  on  the  southern  side 
are  gradual,  though  the  mud-bank  from  the  shore  is  very  wide  ;  borrow,  there- 
fore rather  on  that  side,  until  nearly  as  far  as  Bellangsang  point,  when  you  must 
haul  over  to  the  mouth  of  Tannah  river,  and  there  anchor.  Higher  up  there  are 
some  patches  of  rocks  in  the  middle  of  the  river,  but  at  low  water  they  are  seen 
as  well  as  the  deep  water-channel  between  them,  which  is  ^  of  a  mile  in  breadth, 
with  a  depth  of  7  to  9  fathoms.  By  keeping  the  east  point  of  the  river  Tannah 
bearing  N.W.  by  W.  J  W.,  you  may  pass  through  this  channel  in  safety ;  and 
there  being  no  further  danger,  you  may  ascend  the  river  to  the  factories  estab- 
lished below  Devil's  island,  on  the  south  shore  ;  the  general  depth  varies  from  5 
to  9  fathoms. 

To  enter  by  the  North  channel,  when  5  or  6  miles  off  shore,  bring  the  west 
point  of  Tannah  river  to  bear  E.  i  S.,  and  by  carefully  using  the  lead  you  may 
proceed  in  with  safety ;  for,  although  at  its  termination  it  takes  a  slight  tarn 
round  the  N.E.  comer  of  the  Middle  ground,  yet  this  is  generally  so  well 
indicated  that  yon  can  scarcely  be  deceived. 

On  account  of  the  soft  nature  of  the  bottom,  vessels  may  ground  in  several 
places  in  the  vicinity  of  the  Mellacoree  river,  without  being  injured  ;  but  a  patch 
of  foul  ground  which  surrounds  the  long  reef  off  Sallahtook  point,  mast  be 
carefully  avoided.* 

The  Tannah  River,  though  smaller  than  the  foregoing,  is  navigable  for  all 
vessels  able  to  cross  the  bar,  having  a  good  depth  of  water,  and  currents  not  so 
strong  as  in  the  Mellacoree.  Each  side  of  this  river  is  covered  with  high 
mangrove  trees,  except  at  a  farm  about  18  miles  within  its  entrance. 

YeUahoi  Island. — From  Sallahtook  point  the  coast  trends  6.  by  E.  7  miles,  to 
a  small  river,  on  the  western  point  of  which  is  situated  Sangahtook  factory  :  and 
about  li  miles  to  the  westward  of  this  point  is  Yellaboi  island,  surrounded  by 
mud-banks  that  are  dry  at  low  water.  This  island  is  low  and  swampy,  nearly 
2  miles  in  length  and  covered  with  trees,  which,  towards  its  western  end,  give  it 
the  appearance  of  an  abrupt  cliff,  easy  to  be  recognised.  Abreast  the  south-east 
extreme  of  Yellaboi  is  the  mouth  of  the  Inglis  Pahboyeah  river. 

*  A  pilot  should  always  be  taken  for  these  rivers,  if  one  is  at  all  to  be  had.  Indeed,  it  is 
recommended  at  all  times  to  take  a  pilot  for  the  rivers  and  harbours  on  this  coast  of  Africa, 
as  since  these  directions  were  written  it  is  probable  that  a  great  alteration  has  taken  place,  not 
only  in  the  shape  and  directions  of  the  shoals,  bat  also  in  the  flat  alluvial  land  forming  the 
shore.  Heavy  gales  are  known  to  produce  serious  effects  on  the  coast,  so  that  at  places  where 
at  present  there  are  small  flat  islands,«may,  in  the  course  of  a  few  years,  have  them  entirely 
"jwept  away. 
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Bearel«s  Blvtrs  discharge  iheir  waters  into  the  Atlantic  at  about  20  miles 
northward  of  Sierra  Leone.  They  have  an  entrance  common  to  both,  but  divided 
into  two  channels  by  the  island  Corteemo  and  the  extensive  mad  and  sand-bank 
v^hich  projects  from  it  northward  and  westward,  over  many  parts  of  which  the  sea 
breaks,  while  others  are  dry  at  low  water.     Li  the  Northern  channel,  which  is 
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toward  it,  in  that  direction,  until  the  soundings  have  decreased  gradually  to  aboot 
8  fethoms  at  low  spring  ebbs,  with  the  following  bearings : — ^East  point  of 
Yelkboi  island  S.  by  E.,  easterly  ;  Sallahtook  point,  distinguishable  by  the  trees 
being  higher  than  elsewhere,  bearing  B.E.  i  3. ;  Bentee  point,  situated  on  the 
south  side  of  the  river,  and  known  by  a  remarkably  large  tree,  E.  by  N, ;  the 
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Boareits  bi^^wb  discharge  their  waters  into  the  Atlantic  at  ahoat  20  miles 
northward  of  Sierra  Leone.  They  have  an  entrance  common  to  hoth,  hat  divided 
into  two  channels  hy  the  island  Cortsemo  and  the  extensive  mud  and  sand-hank 
which  projects  from  it  northward  and  westward,  over  many  parts  of  which  the  sea 
breaks,  while  others  are  dry  at  low  water.  In  the  Northern  channel,  which  is 
the  widest  and  deepest,  and  flows  between  Gorteemo  and  Yellaboi,  there  are 
12  and  13  feet  least  water  at  low  tide.  The  Southern  channel,  which  is  the 
direct  channel  into  these  rivers,  passes  southward  of  Gorteemo  island,  but  leads 
over  about  7  miles  of  shallow  water  where  not  more  than  6  feet  can  be  depended 
upon. 

The  Great  Scarcies  river  is  navigable  by  large  ships,  but  the  Little  Scarcies  is 
adapted  only  to  very  small  vessels,  and  requires  the  aid  of  a  skilful  pilot. 

The  Northern  channel"^  into  the  Great  Scarcies  river  is  the  best  on  this  part  of 
the  coast ;  for,  although  the  banks  are  steep,  yet  it  is  broad  and  tolerably  deep, 
and  a  ship  of  the  line,  by  taking  a  proper  tin^  of  the  tide,  might  moor  off  the 
inner  point  of  Yellaboi  island.  To  sail  into  this  anchorage,  bring  the  west  end 
or  highest  part  of  Yellaboi  island  to  bear  E.N.E.,  and  steer  towards  it  in  that 
direction  until  you  decrease  the  depth  to  6  to  4  fathoms,  which  will  happen 
suddenly.  Now  change  the  course,  and,  keeping  in  4  or  5  &thoms,  steer  direct 
for  Inglis  Pahboyeah  river,  bearing  E.  ^  N.,  taking  care  to  keep  it  well  open  of 
the  inner  point  of  Yellaboi  island,  until  the  west  point  of  that  island  bears 
N.  by  E.  }  E.,  when  you  must  haul  directly  in  toward  it,  and,  skirting  along  the 
steep  mud-b^nk  which  borders  the  south  side  of  the  island,  steer  for  its  S.E. 
point,  close  to  which  you  may  anchor  in  4^  fathoms.  In  reaching  this  anchorage 
the  least  depth  you  will  have  to  pass  over  will  be  2^  fathoms  at  low  spring  ebbs ; 
and  this  occurs  only  after  hauling  in  for  the  island,  and  running  along  the  edge 
of  the  mud-bank. 

0I1IBBA  lAon. — ^The  mouth  of  the  river  Sierra  Leone  is  66  miles  S.  by  E. 
from  the  Isles  de  Los.  The  coast  between  this  and  the  Scarcies  rivers  is 
approachable  by  the  lead,  having  a  depth  of  only  8  £iithoms  at  5  and  6  miles  from 
shore.  The  entrance  of  the  Sierra  Leone  is  obstructed  by  an  extensive  sand- 
bank, interspersed  with  large  stones,  nained  the  Middle  Oround,  which  in  many 


*  ThiB  dumel  has  been  bnoyed  (1882), — ^the  expense  borne  equally  by  Mb.  Hen  by  Wsston 
and  myself.  The  bearings  of  the  inner  or  bar  buoy  are  to  the  west  end  of  Yellaboi,  N.  2*  W., 
and  to  where  the  hnts  are  on  the  east  end,  E.  i  N.,  compass  bearing.  The  outer  bnoy  is 
situated  on  the  northern  edge  of  the  outward  middle  bank.  The  inner  bnoy  is  situated  on  the 
Bhallowest  part  of  the  bar,  having  at  high  water,  common  tides>  16  feet ;  bat  at  the  distance  of 
a  quarter  of  a  mile,  due  north  from  the  bnoy ;  there  are  8^  fiithoms  at  high  water,  common 
tides.  The  earliest  opportonity  should  be  taken  to  remove  the  inner  bnoy  feirther  north,  which 
will  render  the  channel  safe  for  vessels  drawing  16  feet  water,  at  common  tides,  and  18  to  19, 
at  high  water,  spring  tides.  If  you  apply  the  bearings  to  the  chart  of  the  Scarcies,  they  will 
giTe  the  place  to  the  inner  bnoy  one  quarter  of  a  mile  further  in,  as  aboTC.  In  a  line  with  the 
west  point  is  where  I  propose  to  lay  it,  in  2i  &thoms,  low  water.— Jb^  MaeCormaek, 
Agent  to  Lloyd's. 
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parts  becomes  dry  at  low  water.  There  is  a  channel  on  either  side  of  it ;  thai  on 
the  south  side  between  the  bank  and  cape  Sierra  Leone  and  Freetown  is  1^  of  a 
mile  in  least  width,  and  from  7  to  20  fathoms  deep,  and  is  consequently  the 
proper  passage  into  the  river  ;  indeed,  that  to  the  northward  of  the  bank  is  only 
fit  for  raiall  vessels,  and  even  by  them  it  is  but  seldom  attempted,  as  they  mast 
cross  a  12-feet  bar  which  appears  to  connect  the  Middle  ground  with  the  flat  thai 
fringes  the  main. 

Daring  the  rainy  season  the  tide  is  very  regular  and  strong,  running  6  and 
7  knots  an  hour,  and  the  ebb  sets  rapidly  on  the  Middle  ground.  Li  the  dry 
months  it  commonly  flows  on  shore  at  7h.  80m.,  with  7J  hours  ebb,  and 
4i  flood.     In  {his  season  the  ebb  runs  2^  miles  an  hour,  the  flood  only  2  miles. 

For  a  description  of  the  winds,  &c.,  we  refer  the  reader  to  page  72. 

Litjht, — On  the  extremity  of  cape  Sierra  Leone,  in  Lat.  8**  80'  N.,  and  Long. 
18''  ir  46"  W.,  is  a  lighthouse  from  which  a  fixed  light  is  exhibited  at  96  feet 
above  high  water,  visible  12  miles  in  clear  weather.  From  it  Carpentar  rook 
bears  W.  i  N.  distant  ,»^  of  a  mile ;  Bromham  rock  W.8.W.  i  S.,  |  of  a  mile ; 
and  the  west  end  of  the  Middle  ground,  in  8  fitthoms,  N.E.  i  N.,  2^  miles. 

The  Carpenter  is  a  dangerous  rock,  lying  at  the  distance  of  V\t  ^  ^  ^^ 
W.  i  N,  of  the  N.  W.  extremity  from  the  cape  Sierra  Leone.  This  rock  is  clearly 
seen  at  half  tide,  and  may  always  be  distinguished  by  the  breakers  over  it ;  the 
flood  stream  sets  directly  through  the  channel  formed  by  it  and  the  cape ;  and 
though  the  rock  may  safely  be  approached  within  half  a  mile,  yet  it  will  be  proper 
for  those  beating  down  the  river,  with  the  sea-breeze  and  a  strong  eb]b  tide,  to  he 
careful  and  not  approach  so  near. 

The  Bromham  rock  has  16  feet  over  it,  is  steep,  and  lies  about  aoMe's  length 
from,  the  diore,  and  |  of  a  mile  W.S.W.  \  S.  from  the  lighthouse. 

The  Anchorage  off  Freetown  for  large  vessels  is,  with  fort  Thornton  bearing 
about  S.  by  W.,  and  King  Tom's  point  W.  by  N.,  at  a  J  of  a  mile  from  shore,  in 
12  or  14  ikthoms,  muddy  bottom,  where  they  may  moor  with  an  open  hawse  to 
the  northward. 

If  bound  trp  the  river  beyond  Freetown  it  is  necessary  to  take  a  pilot,  Ssr 
tiioogh  there  is  no  danger  on  an  E.S.E.  coarse  from  the  abor^e  andkorage,  yet  as 
soon  as  that  distance  is  run  the  channel  becomes  narrow  and  intricate. 


Freetown,  Sierra  Leone  (seen  from  the  Anchorage). 

The  colony  of  Sierra  Leone,  the  most  imp<Nrtant  on  this  part  of  the  African 
coast,  may  be  represented  as  a  peninsula,  extending  from  the  Sierra  Leone  (or 
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Lion  moimtain)  to  Yftwry  bsj,  and  eonsists  of  an  irregnlar  mass  of  peaked 
monntains,  with  yallejs  and  prairies  lying  between  them.  The  mountains  are 
covered  to  their  summits  with  lofty  forests,  which  give  the  scenery  a  beaatifol, 
rich  and  romantic  appearance.  The  river  which  forms  its  northern  boundary  is 
a  noble  estnary  extending  20  miles  inland,  varying  in  width  from  10  miles  at  its 
entrance  to  2^  where  it  terminates.  The  settlement  was  formed  in  1787,  with 
the  view  of  commencing  the  introduction  into  this  part  of  Africa  of  the  benefits 
of  European  civilization.  It  has  been  largely  colonized  by  Maroons  and  N^oes 
from  America  and  the  West  Indies,  and  captured  slaves  ;  and  in  1888,  contained 
29,764  inhabitants ;  but  its  prosperity  has  advanced  very  slowly,  and,  so  &.r  as 
regards  the  objects  originally  intended,  the  settlement  may  be  pronounced  a 
feilure.  Throughout  the  peninsula  there  are  several  villages ;  but  the  capital  is 
Freetown,  at  the  northern  extremity,  a  well-built  place,  with  regular  and  spacious 
streets.  The  settlement  has  long  laboured  imder  the  imputation  of  extreme 
unhealthiness,  and  has  been  called  '*  The  White  Man's  Grave,"  but  it  has  of  late 
years  very  much  improved  in  this  respect,  and  is,  indeed,  now  represented  as  not 
more  unhealthy  than  any  other  place  within  the  tropics,  Europeans  being  indebted 
for  their  great  mortality  more  to  their  improper  manner  of  living  than  to  the 
character  of  the  climate. 

As  the  coast  northward  of  Sierra  Leone  as  &r  as  Yellaboi  island  is  extremely 
low  and  fiat,  and  bordered  with  a  shoal  bank  8  to  6  miles  in  breadth,  which  has 
upon  it  several  dangerous  rocks,  it  offers  a  strong  contrast  to  that  on  the  south 
side  of  the  river,  where  the  land  is  higher,  the  cape  itself  being  the  termination 
of  a  range  of  lofty  hills  named  the  Sierra  Leone,  or  Lion  mountains,  which  have 
given  name  to  the  river  and  country. 

On  the  starboard  side  (on  entrance)  of  the  river  Sierra  Leone,  the  coast  is 
indented  with  several  inlets,  respectively  named  Cape,  Pirate's,  Whiteman's, 
St.  George's  or  Freetown,  Susan's,  and  Thompson's  bays  ;  the  latter  of  which  is 
bounded  on  the  east  side  by  Farran  point. 

Freetown,  the  capital  of  the  colony,  stands  on  the  bay  of  that  name,  and  is 
protected  by  fort  Thornton,  which  stands  on  the  highest  ground  in  its  immediate 
neighbourhood,  except  that  on  which  the  Martello  tower  is  erected  at  a  distance 
of  a  ^  of  a  mile.  The  town  is  situated  at  the.  foot  of  the  range  of  mountains 
already  noticed,  whose  general  height  is  estimated  from  2000  to  8000  feet. 
A  small  yreen  fixed  light  is  shown  at  the  landing-place. 

BiMoUoMc. — Yessels  proceeding  from  cape  Verde  to  Sierra  Leone,  and  having 
reached  the  latitude  of  S""  16'  N.  should  endeavour  to  gain  soundings  on  the  edge 
of  the  great  bank  extending  from  the  Bissagos  to  cape  St.  Ann.  From  a  depth 
of  &0  £iithoms,  gray  sand,  you  may  steer  a  course  S.E.  }  S.,  until  you  arrive  on 
the  parallel  of  the  cape,  in  S**  80^,  whence  an  E.  by  S.  f  S.  direction  will  enable 
you  to  distinguish  the  mountains  of  Sierra  Leone,  which  may  be  seen  at  a 
distance  of  40  miles, — though  in  hazy  weather,  very  prevalent  on  this  coast,  they 
are  often  invisible  at  20  or  16  miles.  It  is  recommended  to  make  a  constant  use 
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of  the  lead,  when  approaching  towards  the  entrance  ;  should  the  depth  graduaUj 
vary  from  20  towards  14  or  18  fathoms,  and  suddenly  shallow  to  7  or  8  fiitfaoms, 
yon  will  not  he  more  than  9  or  10  miles  distant ;  and  should  this  happen  towards 
evening,  it  will  be  better  to  anchor  till  daylight.  Proceeding  as  we  hare  thas 
directed,  and  having  made  the  high  land  Sierra  Leone,  yon  should  bring  it  to 
bear  E.S.E.  i  E.  The  cape  makes  in  a  small  low  point,  having  a  ridge  of  cocoa 
trees  close  to  the  water's  edge,  and  soon  after  the  lighthouse  will  be  distingnifihed. 
When  within  9  or  10  miles  of  the  cape  you  may  observe  the  Carpenter  rock,  with 
the  sea  constantly  breaking  over  it.  Having  passed  the  lighthouse  within  a  ^  of  a 
mile,  in  9  or  10  fathoms,  a  S.E.  by  E.  i  E.  course,  8}  miles,  will  cany  you  to 
the  anchorage  off  Freetown.  Moor  with  the  best  bower  to  the' eastward.  The 
watering-place  here  is  very  convenient,  and  the  water  excellent. 

When  approaching  from  sea  you  will  probably  endeavour  to  strike  souDdings 
on  the  parallel  of  S"*  SO'  N.  In  a  depth  of  9  or  10  fathoms  you  will  be  at  the 
distance  of  10  or  12  miles  from  the  shore,  and  should  bring  the  Lion  mountaina 
to  bear  E.S.E. ,  when  you  may  proceed  as  previously  directed. 

As  the  lighthouse  on  cape  Sierra  Leone  bears  from  the  Carpenter  rock 
E.  ^t  S.,  and  from  the  western  end  of  the  Middle  ground  S.W.  i  S.,  vessels 
should  be  careful  when  coming  from  the  westward  not  to  bring  the  light  to  bear 
more  eastward  than  E.S.E.  i  E. ;  and  if  coming  from  the  southward,  not  to  alter 
course  until  the  light  is  on  that  bearing.  If  from  the  northward,  the  light  should 
not  be  brought  more  to  the  westward  than  S.S.W.  ^  W.,  until  King  Tom's  point 
comes  in  one  with  the  centre  barrack,  S.S.E.  f  E.,  by  which  means  the  Middle 
ground  will  be  avoided. 

In  approaching  the  river  by  night,  it  is  advisable  to  anchor  in  order  to  make 
sure  of  your  position,  as  the  tide  and  current  sometimes  combine  in  sweeping  you 
out  of  sight  of  the  land  before  morning,  or  even  into  the  dangerous  vicinity  of  the 
St.  Ann  shoals. 

In  sailing  up  the  river,  do  not  approach  nearer  the  Middle  bank  than  7  fitthoms. 
Farran  point  is  high,  and  has  a  house  upon  its  summit;  it  has  sometimes  in  hazy 
weather,  been  mistaken  for  cape  Sierra  Leone,  although  the  cape  is  5}  miles  to 
the  westward,  the  consequence  of  which  has  been  that  vessels  have  touched  on  the 
Middle  ground.  If  this  point  is  brought  to  bear  S.E.  by  E.  i^  E.,  when  it  will 
bQ  well  open  to  the  north  of  the  cape,  it  will  point  out  the  mid-channel  between 
the  Middle  ground  and  the  Carpenter. 

The  Banana  Islands  lie  28  miles  southward  of  cape  Sierra  Leone,  and  W.S.W. 
from  cape  Shilling  ;  ships  may  anchor  anywhere  off  the  intervening  coast.  They 
are  three  in  number,  and  trend  W.S.W.  and  E.N.E.  In  appearance  they  very 
much  resemble  the  Isles  de  Los,  but  the  adjacent  land  is  more  elevated.  They 
are  extremely  fertile,  have  plenty  of  fresh  water,  though  there  are  no  running 
streams,  and  are  considered  comparatively  healthy.  They  are  thus  described  by 
Cotf.  Mttbbay,  B.N. : — "  The  Bananas  consist  of  three  islands ;  the  largest,  which 
is  the  north -easternmost,  is  not  lofty.     The  middle   island  is  volcanic,  abon< 
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900  feet  high,  and  covered  with  wood.  It  is  separated  from  the  N.E.  island  by 
a  narrow  unnayigable  strait,  and  from  the  S.W.  island  by  a  passage  abont 
70  yards  wide,  with  a  line  of  sonndings  not  less  than  18  feet.  The  S.W.  island 
is  scarcely  70  feet  high,  and  rather  more  than  a  mile  in  circomference ;  this 
island  being  open  to  the  sea-breeze,  is  considered  the  most  healthy,  and  thoughts 
were  at  one  time  entertained  of  establishing  a  hospital  there.  The  anchorage 
is  good,  access  to  it  easy,  and  it  is  sheltered  from  the  strong  S.W.  winds,  which 
prevail  daring  the  rainy  season,  by  a  reef  of  half-tide  rocks  which  run  off  its 
south-west  «nd  to  the  N.W.  A  copious  and  permanent  spring  of  fresh  water  is 
said  to  exist  at  its  6.E.  end." 

The  Bananas  aie  separated  from  cape  Shilling  by  a  channel  2  miles  in  breadth, 
but  not  safe  for  a  stranger  to  attempt.  A  vessel  may  anchor  northward  of  these 
islands,  with  the  N.E.  extremity  of  the  group  bearing  S.S.E.  i  E.,  and  the 
western  part  S.3.W. ;  here  there  is  a  depth  of  7  and  8  fathoms  towards  the 
islands,  but  little  more  than  2  fathoms  a  cablets  length  from  shore.  There  is 
also  anchorage  to  the  southward ;  but  the  best  position  is  in  5  fathoms,  2  miles 
from  shore,  on  clayey  ground,  the  N.E.  point  bearing  S.  i  E.,  and  the  highest 
hill  S.  by  W.  i  W.  The  best  landing-place  is  in  a  sandy  bay,  at  the  S.W.  end, 
where  wood  and  water  may  be  obtained. 

Tides, — ^Northward  of  False  cape  (Sierra  Leone)  the  flood  runs  northward  ; 
southward  of  that  point  it  sets  to  the  south.  Hence,  at  the  Banana  isles  the 
flood  comes  from  the  N.W.,  and  the  ebb  the  contrary  ;  on  the  days  of  friU  and 
change  the  tide  flows  here  at  8h.  15m.;  durmg  the  equinoxes  it  rises  9  or 
10  feet ;  other  springs,  8  or  9  feet. 

The  Plantain  Islands  and  Bengal  Rocks  lie  16^  miles  south-eastward  of  the 
Bananas,  and  form  the  south  point  of  Yawry  bay,  and  the  north  point  of  the 
entrance  of  Sherbro  river;  they  are  unapproachable  except  by  boats  of  the 
smallest  craft  :  as  is  also  Yawry  bay,  into  which  a  number  of  rivers  and  creeks 
discharge  their  waters,  for  the  whole  of  its  shore  is  fringed  by  a  reef,  extending 
4  miles  from  the  land,  and  drying  in  many  parts  at  low  water. 

Sbexiiro  Inlet  is  bounded  by  the  main  on  the  north  side,  and  by  Sherbro  and 
Turtle  islands  on  the  south.  At  its  entrance,  that  is,  from  Plantain  islands  to 
the  Turtle  islands,  it  is  15  miles  wide,  but  at  its  inner  end,  namely,  abreast 
Jamaica  point,  the  north-east  point  of  Sherbro  island,  it  is  but  8  miles  across. 
All  the  way  from  Plantain  isles  to  Bagroo  river,  a  distance  of  80  miles,  the  shore 
of  the  main  is  bordered  with  an  extensive  mud-bank,  and  with  a  number  of 
detached  shoals ;  and  the  opposite  coast  of  Sherbro  island,  forming  the  south  side 
of  the  inlet,  has  a  similar  bank  running  from  it,  which,  northward  of  the  Turtle 
islands  and  cape  St.  Ann,  bears  the  name  of  Turtle  and  Sherbro  bank,  and 
consists  of  innumerable  ridges,  knolls,  blind  channels,  and  pools,  but  navigable  in 
almost  every  part  by  large  boats  at  high  water,  and  by  canoes  and  light  boats  at 
low  water.  These  banks  much  contract  the  navigable  portion  of  the  inlet,  and, 
together  with    those  occupying  positions  more  in  the  fairway,  especially  the 
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extensive  Middle  Ground  at  its  inner  part,  render  a  reference  to  the  chart  a  safer 
gaide  to  vessels  proceeding  up  the  sonnd  than  any  directions  that  can  be  given, 
bearing  in  mind  the  state  of  the  tide ;  and  the  more  so  because  it  is  highly 
probable  that  considerable  changes  have  taken  place  since  Oapt.  0wisN*8  survey, 
which  would  make  a  strict  reliance  upon  the  soundings  an  incautious  proceeding. 

In  the  channel-way  the  depths  range  from  15  to  12,  9,  and  4  fathoms  up  to 
the  entrance  of  Bagroo  river. 

MMotiM&s. — ^Vessels  bound  to  Sherbro  inlet  should  steer  from  the  west  end  of 
the  Bananas,  toward  the  Plantain  isles,  S.S.E.  f  E.  14  miles,  so  as  to  give  them 
a  berth  of  about  4  miles.  Having  rounded  these  rocks  at  this  distance,  steer 
S.E.  }  S.  15  miles,  taking  care  to  avoid  the  hard  sand-bank  on  the  east,  which 
is  steep-to.  In  running  on,  you  may  shoal  your  water  to  4  fathoms,  on  the  flat 
of  Yaltucka  river,  upon  the  eastern  side,  and  thence  continue  the  same  course 
10  miles  &rtheT  to  the  southern  bank,  making  due  allowance  for  tide,  whether 
ebb  or  flood.  The  last  course  will  lead  ruto  about  4  fathoms  of  water,  and 
without  the  edge  of  the  bank.  You  may  now  run  up  along  the  southern  bank 
for  10  miles,  to  Jenkins,  taking  care  to  avoid  the  edge  of  the  middle  ground  on 
the  north,  which  here  leaves  a  channel  of  only  i  a  mile  between  it  and  the  shore. 

Basroo  Biv«r  empties  itself  into  Sherbro  sound,  opposite  Jamaica  point,  the 
north-east  point  of  Shevbro  island,  and  has  not  less  than  12  feet  water  all  the 
way  up  to  Tasso,  and  a  rise  of  tide  varying  from  8  to  11  feet.  Tasso  is  about 
16  miles  within  the  river's  mouth. 

SHHBBBO  zwbAJiB  has  a  length  of  29  or  30  miles,  and  an  average  breadth 
of  about  8,  and  is  thickly  wooded.  The  village  of  Jenkins,  on  its  northern  aide, 
is  20  miles  within  cape  St.  Ann ;  off  this  place  between  it  and  the  extensive 
Middle  ground,  is  the  usual  anchorage,  in  from  4  to  6  fathoms.  The  western 
extremity  of  the  island,  named  Cape  St,  Ann,  is  a  low  sandy  point,  situated  in 
Lat.  T  Mi'  N.,  and  Long.  12""  58'  W.  The  narrow  opening  between  it  and 
the  easternmost  of  the  Turtle  islands  is  choked  with  sand.  The  south  coast  of 
Sherbro  consists  of  a  sandy  beach,  free  from  rocks  or  shoals,  but  steep,  having 
5  &thom8  close  to  the  low-water  shore,  over  a  bottom  of  fine  sand.  The  forests 
extend  seaward  to  within  a  few  yards  of  the  beach. 

The  Turtle  Islands  extend  north-westward  from  Oape  St.  Ann,  and  are  situated 
upon  the  immense  flat  of  sand  bounding  the  south  side  of  the  entrance  of  Sherbro 
inlet ;  they  appear  to  be  formed  by  the  depositions  from  the  neigbouiing  rivers, 
and  to  be  gradually  covered  with  vegetation ;  some,  indeed,  are  abeady  thickly 
wooded.  Many  natives  were  found  upon  them,  and  they  seemed  weU  supplied 
with  domestic  fowls,  fish,  and  bananas.  There  are  no  navigable  channels  between 
them. 

Tk«  Shoals  off  01,  Ann  occupy  an  immense  space  between  the  parallels  of 
8**  0'  80"  and  T  85'  30"  N.,  and  the  meridians  of  13**  36'  80",  and  18**  7'  W., 
being  in  length,  from  south-east  to  north-west,  about  83  miles,  and  in  breadth, 
where  broadest,  from  south-west  to  north-east,  15  miles.      These  limits  are 
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given  from  the  best  anthorities,  but,  from  yarioos  circnmstanees,  it  is  well  not  to 
place  absolute  reliance  on  their  correctness.  They  consist  of  nomeroos  patches 
or  knolls  of  fine  light-brown  sand,  apparently  depositions  from  the  waters  of  the 
yarions  riyers  in  the  yicinity,  and  scattered  about  with  such  profuseness.that  no 
description  can  convey  so  good  an  idea  as  an  inspection  of  the  chart.  The 
ontermost,  or  North-west  patches,  have  bat  15  feet  over  them,  and  lie  W.  i  S.» 
nearly,  from  the  peak  of  the  south-west  Banana  island,  distant  respectively 
16  and  22  miles. 

There  are  channels  among  the  shallow  spots  with  deep  water  in  them,  ranging 
from  6  to  10  fathoms,  bnt,  in  the  absence  of  a  closer  survey,  the  probable 
constant  increase  and  decrease  in  their  form,  depth,  and  number,  and  the  doubtful 
advantage  of  running  so  much  risk,  it  is  advisable  to  keep  outside  them  altogether, 
by  observing  the  following  directions  : — 

iMreetioiuu — Leaving  Sierra  Leone  for  the  southward,  steer  such  a  couz||  as 
will  give  the  north-west  patches  a  good  berth,  making  allowance  for  the  influence 
of  the  tides,  which  set  into  and  from  the  bays  and  inlets  northward  of  Sherbro 
island,  and  across  the  St.  Ann  shoals,  with  velocities  varying  from  }  to  1^  miles 
per  hour  during  the  dry  season,  and  it  is  most  probable  that  during  the  rains  the 
ebb  may  much  exceed  this.  It  should  also  be  remembered  that  the  Banana 
islands  are  generally  obscured  by  haze  during  the  dry  season,  so  that  no  object 
whatever  is  then  left  as  a  leading  mai^.  Having  obtained  the  parallel  of  SO""  N. 
shape  a  course  to  the  S.S.W.,  South,  and  S.E.,  gradually  steering  from  one 
point  to  the  other,  and  being  extremely  careful  not  to  decrease  the  water  under 
20  &thom8  (or  15  &thoms)  while  in  the  vicinity  of  the  north-west  patches.  As 
soon  as  the  meridian  of  cape  St.  Ann  is  reached,  the  coast  afterwards  being 
comparatively  clear,  you  may  proceed  along  it  in  any  suitable  and  safe 
depth. 

flhebar  Biv«r,  SO  called,  is  actually  the  eastern  entrance  to  Sherbro  sound, 
which  receives  the  waters  of  the  Boom-Eittam,  Jong,  and  Bagroo  rivers,  the  last 
of  which  has  been  mentioned  on  page  560.  The  entrance  is  between  Manna 
point  (the  western  extreme  of  General  Turner's  peninsula)  and  Argyle  point 
(the  south-east  end  of  Sherbro  island);  the  former  of  these  points  is  in 
Lat.  T  22^  8"  N.,  and  Long.  12'  81'  6"  W.  From  Manna  point  a  long  sand- spit 
curves  round  before  the  mouth  of  the  river  to  where  it  is  nearly  met  by  another 
projecting  from  Sherbro,  leaving  but  a  narrow  channel  of  10  feet  water  between 
them.  The  extremity  of  the  eastern  spit  has  a  patch  upon  it  uncovered  at  low 
water,  named  the  east  sand  head,  which  may  generally  be  distinguished  from 
other  parts  of  the  bank  by  the  greater  violence  of  the  breakers.  The  channel  in  is 
close  to  the  westward  and  northward  of  this  breaker. 

At  anchor  outside  the  bar  in  Januaiy  the  flood  was  observed  to  run  with  a 
velocity  of  j  of  a  knot,  and  the  ebb  H  knots  ;  but  both  tides  are  much  influenced 
by  the  season  and  the  winds. 

Vessels  intending  to  enter  should  send  a  boat  or  boats   ahead  to  mark  Uie 
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boundaries  of  the  channel,  for  there  is  eyerj  reason  to  believe  that  the  aboYO- 
mentioned  sand-spits  are  not  stationary. 

When  within  the  bar,  plenty  of  water  will  be  found  for  all  yessels  able  to  eross  it, 
and,  under  the  guidance  of  local  knowledge,  they  may  pass  up  to  Boom-Eittam, 
Jong,  and  Bagroo  riyers  ;  or  round  northward  and  westward  into  Sherbro  inlet, 
and  out  northward  of  St.  Ann  shoals. 

The  Boam-Kittam  River,  for  a  great  part  of  its  course,  runs  nearly  pandlel 
with  the  sea-shore,  and  immediately  within  General  Turner's  peninsula :  there 
axe  but  6  feet  of  water  at  its  entrance,  which  is  almost  entirely  blocked  up  by  sand. 

The  mouth  of  the  Jong  Biver  is  9  miles  further  within  Sherbro  sound,  and  has 
deeper  water  in  it  than  the  Boom-Eittam,  but,  like  the  other  riyers  hereabout, 
so  much  sand  is  brought  down  by  its  waters  that  the  depth  and  direction  oi  its 
channels  are  constantly  changing.  The  entrance  of  the  Bagroo  river  (page  560) 
is  ll§  miles  northward  of  the  Jong  river. 


I  OOA8T  or  ovzHE A^  the  general  name  given  to  that  portion  of  the  Afiricui 
coast  between  Sherbro  river  and  Mount  Cameroons,  is  variously  divided.  The 
political  divisions  are,  Liberia,  Ashantee,  Dahomey,  and  Benin,  the  Hmits  of 
which  have  been  given  on  page  498, — as  are  also  the  natural  divisions,  named 
the  Grain,  Ivory,  and  Gold  coasts.  The  part  westward  of  the  meridian  of  5"*  W. 
is  sometimes  named  the  Windward  Coast,  and  that,  to  the  eastward  the  Leeuard 
Coast. 

Gensbal  Beicabes  by  Capt.  T.  Midglet,  extracted  from  the  NauHeal 
Magazine,  1843 : — 

Among  the  Canary  islands,  and  in  their  vicinity,  N.N.E.  and  NJE2.  winds  most 
prevail ;  and  the  general  set  of  the  currents  between  Madeira  and  these  islands 
has  a  southerly  and  S.S.E.  tendency.  Indeed,  the  whole  surface  of  the  ocean 
|rom  the  48th  to  the  80th  parallel,  has  a  general  tendency  to  flow  to  the  eastward 
and  south-east  quarter;  and  the  mariner  will  do  woll  to  guard  against  its 
treacherous  and  too  often  ffttal  influence. 

Outward-bound  African  vessels  have  of  late,  very  generally,  and  properly,  mn 
through  the  passage  eastward  of  the  cape  de  Verde  isles,  for  by  so  doing  they 
avoid  a  tract  of  sea  which  is  notoriously  subject  to  violent  squalls,  calms,  and 
heavy  rain.  Yessels  make  this  run  in  the  general  limits  of  the  north-east  trade- 
wind,  and  I  have  myself  invariably  foxmd  the  current  setting  to  the  southward. 
I  am  aware  that  I  have  the  high  authority  of  Mr.  Fimlayson,  B.N.,  and  of  Cou- 
MANDEB  WHiKEs  of  the  U.S.  Exploring  Expedition,  against  me  in  this  assertion, 
both  of  these  officers  having  found  currents  in  this  route  setting  to  the  north-east. 
I  must  add  that  I  have  not  tried  the  currcDt  by  any  actual  experiments  other 
than  the  usual  method  of  estimating  it  by  the  difference  found  by  an  attentive 
dead-reckoning  and  actual  observation ;  and  in  this  case  it  is,  of  course,  very 
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possible  that  errors  creep  into  the  reckoning ,  by  inattention  to  the  steerage,  par- 
ticularly in  the  night,  as  well  as  by  an  improper  allowance  for  the  magnetic 
variation,  an  inaccurate  log-line,  and  other  canses. 

Vessels  bonnd  to  the  coast  of  Africa,  in  the  wet  season,  or  between  May  and 
September  indnsiYe,  need  not  be  too  anxious  to  make  easting,  for  they  will  lose 
the  N.E.  Trade-wind  very  soon  after  passing  the  parallel  of  St.  Jago,and  after  a  short 
interval  of  calm,  will  fall  in  with  the  yariable  S.W.  vmids  and  their  usual  accom- 
paniments of  squalls,  heavy  rains,  and  close,  damp,  unsettled  weather.  In 
proportion  as  the  vessel  advances  southward,  she  will  find  more  settled  weather, 
and  probably  be  influenced  by  a  current  to  the  south-eastward  ;  this  is  a  branch 
of  the  great  Guinea  current,  which  I  shall  presently  attempt  to  describe.  The 
tract  I  have  just  noticed  is  perhaps  the  most  luminous  part  of  the  Atlantic  Ocean. 
In  the  wet  season,  vessels  should  give  the  shoals  of  St.  Ann  a  large  berth,  as  the 
current,  as  well  as  the  sea,  runs  with  great  velocity  into  the  bight  of  cape  Mount; 
and  vessels  which  may  unfortunately  happen  to  fall  in  with  the  land  to  the 
northward  of  Sinou,  in  the  wet  season,  will  find  considerable  difficulty  in  working 
southward. 

The  first  influence  of  the  Guinea  current  will  be  fdund  in  about  9^  80'  N.,  and 
inshore  of  the  22nd  meridian,  and  gradually  verges  thence  in  a  S.S.E.  and  S.E. 
direction,  running  with  considerable  velocity  in  a  parallel  direction  to  the  trend 
of  the  land,  and  at  least  50  leagues  from  it.  On  approaching  the  land  the  current 
will  be  found  to  increase  in  velocity,  and  requires  constant  and  unremitting 
vigilance  to  prevent  the  vessel  running  to  leeward  of  her  destination.  On  the 
18th  of  January,  1841,  in  latitude  6°  48'  N.,  and  longitude  14°  58'  W.,  whilst 
in  the  influence  of  the  Guinea  current  setting  true  S.E.  by  E.  at  the  rate  of  80 
miles  in  the  24  hours,  at  daylight  in  the  morning,  during  a  perfect  calm,  1  was 
surprised  to  see  the  vessel  surrounded  by  sprigs  of  the  Sargossa  weed,  and  was 
still  more  surprised  at  its  fresh  and  luxuriant  appearance.  One  of  the  many 
sprigs  brought  on  board  contained  two  very  lively  little  crabs,  and  I  observed  no 
marks  of  decay  about  any  of  tbo  weed.  I  ordyed  a  cast  of  the  deep-sea  lead, 
but  found  no  bottom,  at  very  nearly  100  fathoms.  Sir  Hans  SiiOANE,  in  his 
history  of  Jamaica,  says  that  this  weed  has  been  seen  upon  the  coast  of  Africa ;  but 
I  am  disposed  notwithstanding,  to  think  that  it  is  of  rare  occurrence,  as  I  had 
four  very  intelligent  natives  of  the  Erou  coast  of  Africa  on  board,  and  they 
unanimously  declared  that  they  had  never  seen  any  Sargossa  weed,  or  indeed,  any 
other  weed  similar  to  it,  attached  to  any  of  the  rocks,  or  floating  upon  the  surface 
of  the  water  near  the  coast. 

From  the  shoals  of  St.  Ann  (which,  by-the-bye,  require  the   exercise  of 

considerable  judgment  and  caution)  the  Guinea  current  has  an  Easterly  and 

E.N.E.  tendency  towards  the  bight  or  bay  of  cape  Mount;  southward  of  this  it 

sets  about  E.S.E.  along  the  shore ;  andfit)m  Grand  Cestos  to  cape  Palmas  it  runs 

with  a  velocity  of  more  than  2  miles  an  hour.     It  is  this  current  which  has  set 

several  vessels  upon  Coley's  rock,  and  cape  Shoal,  and  Hook   Town  reef,  in  tho 
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neighbourhood  of  cape  Pahnas:  and  these  dangers  can  only  be  ayoided  in  the 
night,  bj  the  constant  and  unremitting  use  of  the  lead ;  for,  by  keeping  in 
88  fathoms,  or  any  greater  depth  of  water,  the  yessel  will  drift  in  a  fiur  way 
roond  the  cape,  and  be  tS  miles  clear  (southward)  of  these  dangerous  reefe.  On 
the  meridian  of  cape  Palmas  the  mean  breadth  of  the  easterly  stream  of  current 
is  folly  46  leagues,  and  it  keeps  this  breadth  throughout  the  whole  of  i^ 
easterly  course,  until  it  is  lost  in  the  bight  of  Biafra.  The  inshore  branch  of  thia 
great  stream  diyerges  to  the  northward  and  eastward  of  cape  St.  Paul,  and  fills 
up  the  bight  of  Benin,  whence  it  runs  with  increased  Telocity  round  the  land  of 
Formoso,  and  over  the  great  bank  of  soundings  which  extends  from  the  mouth  of 
the  Nun  river  to  the  mcuntainB  of  Gameroons.  Between  the  meridians  of  8^°  W. 
and  nearly  9^**  E.,  a  distance  of  more  than  1000  miles,  we  are  presented  with 
the  somewhat  singular  anomaly  of  two  mighty  streams  of  water,  silently,  yet 
certainly  pursuing  their  course  parallel  to  each  other,  but  in  directioDS 
diametrically  opposite.  I  of  course  here  allude  to  the  Equatorial  current,  which 
sets  to  the  westward,  as  I  shall  hereafter  show,  with  considerable  velocity.  The 
mean  northern  boundary  of  the  equatorial  current  is  generally  found  about  the 
equator,  or  about  110  miles  from  the  southern  border  of  the  opposite  stream. 
In  the  tract  of  sea  between  these  streams  the  current  is  variable,  but  has  a 
general  tendeney*to  run  northward,  particularly  abreast  the  bight  of  Benin. 

It  is  a  well-known  fact  that  during  the  wet  season,  or  from  May  to  October, 
the  Guinea  current  almost  invariably  runs  to  the  eastward  with  increased  velocity. 
I  can  rationally  account  for  its  ingress  and  egress  in  the  bight  of  Benin  ;  but  the 
whole  of  this  immense  body  of  water  appears  to  be  confined  in  the  bight  of  Biafra, 
or  at  least  it  has  no  known  outlet,  for  throughout  the  whole  of  the  bight,  north- 
ward  of  Prince*?  island,  the  current,  in  the  wet  season,  almost  invariably  sets  to 
the  N.E.  and  E.N.E.  with  such  force  that  vessels  are  frequently  fourteen  days  in 
beatiQg  up  from  Bonny  to  Prince's  island,  a  distance  of  only  60  leagues.  I  am 
aware  that  Mr.  Finlayson  has  asserted  that  a  strong  current  runs  to  the  southward 
out  of  the  Bio  del  Bey;  but  ^fns  current  is  not  found  to  the  southward  of 
of  Fernando  Po.  On  the  contrary,  the  current  upon  the  east  coast  of  the  bight 
of  Biafra  generally  runs  strong  to  the  northward,  and  I  have  been  three  days,  in 
tolerably  smart  vessels,  and  with  a  constant  steady  breeze,  in  weathering  the 
island,  The  only  advantage  I  ever  foimd  in  beating  up  through  the  eastern 
passage  was  derived  from  the  smoothness  of  the  water,  and  not  from  a  southerly 
current.  How  then  do  the  accumulated  waters  of  the  bight  of  Biafira  escape? 
Is  there  an  undertow,  or  is  it  the  great  reservoir  which  supplies  the  tides  of  the 
23  large  rivers  in  the  bights,  most  of  which  are  so  many  mouths  of  the  Niger? 

The  bank  of  soundings  along  thQ  Krou  coast,  from  Shebar  river  to  cape 
Palmas,  extends  from  4  to  10  leagues  from  the  land ;  and  on  its  extreme  outer 
edge,  which  is  very  abrupt,  there  is  a  depth  of  66  to  62  &thom8,  generally  sandy 
bottom,  or  sand  and  oaze.  At  only  one  mile  westward  of  this  depth  there  is  no 
bottom  at  90  &thom8,  and  the  water  continues  of  the  deep-blue  oceanic  colour, 
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even  in  15  fiithoms.  On  this  part  of  the  coast  no  yessel  should  shoal  her  water 
under  82  fathoms  in  the  night,  and  in  the  neighhoorhood  of  cape  Palmas,  as 
before  observed,  not  less  than  88  fathoms.  In  this  depth  of  water  the  sand  on 
the  beach  will  be  distinctly  seen,  and  the  Yessel,  if  in  the  early  part  of  the  day, 
will  be  soon  surrounded  by  canoes.  A  lire  on  the  beach  is  a  signal  that  the 
natiyes  are  desirous  of  trading.  The  natives  of  this  part  of  the  coast  are  of  a 
mild  and  gentle  demeanour,  and  any  number  of  them  may  be  allowed  to  come  on 
board  the  vessel  without  the  sHghtest  reservation,  for  they  have  no  fpirits  iu  their 
possession  to  sell  to  the  crew. 

The  Eroumen't'  are  in  many  respects  an  extraordinary  race  of  people :  and 
Capt.  Adams  has  justly  remarked  that  the  tower  of  Babel  might  have  been  built 
upon  the  western  shores  of  Africa,  as  a  different  language  is  spoken  at  every 
10  or  12  miles,  though  these  different  languages  are  generally  understood  by  the 
natives  all  along  the  coast.  The  Eroumen  have  a  singular  custom  peculiar  to 
themselves,  which  is  a  system  of  apprenticeship.  A  number  of  young  men  will 
attach  themselves  for  a  certain  period  to  a  headman  :  this  headman  has  made  one 
or  more  voyages  to  leeward  to  the  Oil  rivers,  before  he  can  obtain  a  name,  or  be 
allowed  to  build  a  bouse,  or  to  trade  ;  and  it  is  the  duty  of  the  headman  to  ship 
the  boys  off  for  the  Oil  rivers  on  board  of  any  vessel  he  can,  and  for  this  service 
the  headman  is  entitled  to  the  one  month's  advance  always  paid  by  the  ship  ;  he 
is  also  entitled  to  a  certain  portion  of  the  boy's  wages  on  his  return.  When  the 
boy  has  made  two  or  three  voyages,  and  speaks  English  fluently,  he  becomes  a 
headman  himself.  The  language  of  the  Eroumen  is  principally  a  combination  of 
vowels,  and  from  the  peculiar  nasal  pronunciation  can  rarely  be  acquii*ed  by 
Europeans.  The  Erouman  is  generally  found  faithful  in  a  strange  country,  but 
must  not  be  trusted  in  his  own. 

In  proportion  as  the  vessel  advances  eastward,  the  natives  will  be  found  more 
barbarous  and  consequently  more  treacherous;  and  about  Drewin— (about 
6**  20'  W.) — ^and  St.  Andrew's  they  were  formerly  a  fierce,  unruly,  and  sanguinary 
race,  notorious  for  their  treachery,  and  repeated  attacks  upon  vessels.  I  have 
had  no  intercourse  with  these  people  for  the  last  seven  or  eight  years,  but  am 
assured  that  their  condition  and  manners  are  very  much  improved,  and  that  small 

•  In  matters  of  trade  they  generally  poflBesa  anfficient  acnmen  ;  and  it  has  been  especially 
intimated  to  the  European  visitor,  that,  in  trading  with  them,  ponctnality  is  of  the  atmost 
importanoe ;  for  confidence  once  lost  by  breach  of  contract,  or  nn&ir  dealing,  is  not  to  be 
regained.  It  has  been  said  that  vessels  in  want  of  Kroumen  should  call  at  Grand  Cestos,  for 
they  are  described  as  the  most  willing  and  best  disposed  men  upon  the  Erou  coast,  and,  if 
well  used,  are  faithful  to  their  employer  in  every  difficulty  he  may  have  to  contend  with  to 
leeward.  Every  vessel  should  take  four  or  five,  or  more  of  them,  in  proportion  to  her  size  ; 
for,  in  the  Oil  rivers,  if  white  men  are  exposed  in  the  boats  or  canoes,  landing  or  taking  in 
casks,  they  very  often  soon  fiill  victims  to  the  climate.  The  Kroumen  prefer  rice  to  any  other 
diet,  and  a  good  supply  can  generally  be  procured  hi  a  cheap  rate,  except  between  January  and 
June  ;  but,  considering  the  detention  of  lying-to,  in  order  to  procure  it,  the  rice  may  be  exported 
from  England,  for  chip's  use,  at  very  nearly  as  cheap  a  rate.  One  Krouman  is  of  more  real 
service  in  the  Oil  rivers  than  two  Europeans. 
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YesBelsmay  now  trade  there  for  ivory  and  palm  oil  in  perfect  safety,  by  adopting  only 
common  precautions.  The  St.  Andrew's  people  have  been  repeatedly  fired  npon 
by  the  crews  of  different  vessels,  for  various  acts  of  theft  and  treachery ;  and  it 
was  formerly  very  unsafe  to  allow  more  than  five  or  six  of  them  on  deck  at  once, 
as  they  generally  came  on  board  armed  with  a  long  knife,  in  the  use  of  which 
they  were  very  dexterous.  Upon  one  occasion,  I  very  suddenly  dispersed  a 
multitude  of  them  off  the  deck,  upon  the  very  point  of  open  war&re,  by  merely 
throwing  about  a  dozen  heads  of  leaf  tobacco  over  the  sides,  for  they  all  imme- 
diately jumped  overboard  after  it.  Upon  another  occasion,  the  plentifol 
distribution  of  boiling  water  amongst  a  crowd  of  them  proved  quite  as  efficaeiouB. 
On  board  a  French  barqup,  where  two  of  the  crew  had  been  wounded  by  the 
knives  of  the  natives,  they  were  beaten  off  with  empty  glass  bottles,  a  large 
quantity  of  which  happened  to  be  on  deck  at  the  time  for  trading  with.  Harsh 
as  these  measures  may  appear,  they  are  surely  more  humane  than  the  use  of 
cutlasses  and  muskets. 

The  natives  of  cape  Lahou,  in  many  respects,  resemble  the  Eroumen  in  their 
manners  and  disposition,  and,  like  them,  are  almost  amphibious.  Cape  Lahou 
may  be  considered  the  western  extremity  of  civilization  on  this  part  of  the  coast 
of  Africa,  for  the  Gold  coast  may  be  here  said  to  commence.  The  first  English- 
man who  visited  this  part  of  the  coast  for  the  purpose  of  trade,  was  Captaih 
John  Look,  in  1554,  but  it  is  very  probable  that  this  coast  was  known  to  the 
Portuguese  at  a  much  earlier  period ;  for  it  is  on  record  that  they  settled  at 
Accra  in  1492,  and  much  about  the  same  period,  or  about  the  latter  end  of  the 
15th  century,  the  Portuguese  discovered  Fernando  Po. 

The  best  gold  upon  the  coast  of  Africa  is  found  in  the  neighbourhood  of  Grand 
Bassam  and  cape  Apollonia.  It  is  tolerably  good  at  Dixcove,  cape  Coast  Castle, 
and  Anamaboe,  and  the  Accra  gold  is  generally  considered  of  inferior  quality ;  but 
little,  if  any,  gold  is  found  eastward  of  the  river  Yolta. 

From  Ningo  (0*^)  to  old  Calabar  river,  an  extent  of  coast  of  several  hundred 
miles,  there  is  not  a  single  stone  to  be  found  that  is  as  large  as  a  walnut.  And 
firom  the  river  Shebar  to  Cameroons,  an  extent  of  1500  miles  of  sea-coast,  there 
are  only  four  eminences  which  exceed  the  height  of  800  feet,  and  these  are  the 
high  lands  of  capes  Mount  and  Mesurado,  and  the  Cook's  loaf,  and  Devil's  hiU, 
near  Winnebah.  A  very  old  authority,  Governor  Dalziel,  has  truly  said,  that 
from  the  river  Shebar  to  Benin,  a  tract  of  1400  miles  of  sea-coast,  there  is  not 
one  navigable  river,  bay,  or  harbour,  into  which  a  ship  can  enter.  Nor  is  there 
one  river  or  creek  (the  Yolta  and  Lagos  excepted)  into  which  a  sailing-boat  can 
advance  10  miles  from  the  sea.  Very  few  of  the  creeks  will  even  admit  a  boat, 
and  not  one  on  the  Gold  coast,  except  at  Chama  and  Elmina  ;  a  small  boat  may 
row  up  Chama  creek  about  2  miles,  and  up  Elmina  creek  about  a  quarter  of  a 
mile.  The  shores  are  almost  in  every  part  difficult  of  access  from  the  heavy  surf 
which  breaks  upon  the  beach  ;  it  is  scarcely  possible  to  land  anywhere  but  in  a 
light  canoe,  and  even  in  that  way  it  is  frequently  impracticable  for  days  together ; 
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in  many  parts,  besides,  there  is  near  the  shore  scarcely  water  enough  for  a  canoe, 
and  the  breaking  of  the  waves  becomes  there  so  impetuous  that  all  communica- 
tion between  the  shore  and  the  shipping  is  frequently  interrupted  for  three  weeks 
together,  and  can  seldom  be  effected  with  safety. 

A  most  extraordinary  refraction  prevails  upon  the  whole  line  of  this  coast, 
which  is  very  likely  to  mislead  the  mariner,  and  induce  him  to  neglect  the 
frequent  use  of  the  lead,  which  is  the  only  unerring  guide  and  sure  safeguard  all 
along  it.  Tornadoes  are  very  prevalent  along  this  coast,  from  October  to  April 
or  May,  except  during  the  season  of  the  Harmattan  or  easterly  winds,  which 
generally  occur  in  January.  They  commence  with  a  heavy  dark  cloud  in  the 
south-east  quarter,  attended  with  awful  lightning  and  thunder,  and  always  give 
the  mariner  ample  time  to  prepare  to  encounter  their  dreadful  impetuosity. 
Every  common  squall  from  the  south-east  must  not  be  taken  for  a  tornado, 
although  they  are  called  by  that  name.  There  are  very  seldom  more  than  three 
or  four  tornadoes  in  a  season,  and  when  once  experienced,  are  not  very  liable  to 
be'afterwards  mistaken.  As  a  general  rule,  it  may  be  considered,  that  as  the  arch  of 
the  rising  squall  is  well  defined,  so  in  proportion  will  be  the  violence  of  the  tornado. 

The  homeward  passage  from  Africa  may  be  made  on  two  different  tracks — the 
one  may  be  called  the  precarious,  and  the  other  the  certain  track.  The  precarious 
track  is  to  run  along  the  coast,  and  on  giving  cape  Palmas  a  berth  of  about  100 
miles,  steer  to  the  N.W.,  towards  the  cape  de  Verde  islands.  This  track,  owing 
to  the  prevalent  calms,  can  only  be  pursued  with  advantage  when  the  sun  has 
northern  declination  ;  and  then  the  mariner  must  be  particularly  careful  he  does 
not  flEill  to  the  eastward  of  cape  Palmas,  or  into  the  Guinea  current,  against 
which  he  will  find  it  a  very  hard  matter  to  work  to  windward.  The  certain  route, 
at  all  times  of  the  year,  is  to  get  into  the  Equatorial  current  as  soon  as  possible, 
and,  aided  by  its  powerful  influence,  you  will  find  the  ship  gain  very  fast  to  the 
westward ;  and  I  think  it  advisable  to  cross  the  equator  in  from  20°  to  21''  W., 
near  which  meridian  a  current  is  very  generally  found  setting  to  the  northward, 
and  from  this  position  the  homeward  navigation  is  generally  well  understood. 

Southerly  and  south-west  winds  are  generally  most  prevalent  between  the 
trades,  and  these  winds  are  strongest  between  May  and  August  inclusive.  In 
July,  particularly,  these  winds  blow  in  excessively  violent  squalls,  and  the  heavy 
short  sea  which  they  occasion,  added  to  the  almost  ceaseless  rain  which  falls  in 
these  parallels,  renders  the  navigation  in  this  track  peculiarly  annoying  and 
unpleasant.  On  the  17th  December,  1886,  in  latitude  9*"  81'  N.,  and  longitude 
24"*  18'  W.,  about  826  miles  due  south  of  Fogo,  when  in  the  brig  Caledonia^  of 
Glasgow,  I  fell  in  with  a  very  extraordinary  kind  of  weed,  and  which  I  never  but 
in  one  solitary  instance  ever  before  heard  of.  The  instance  I  allude  to  was 
noticed  by  the  talented  Humboldt,  who  fell  in  with  similar  weed,  in  the  channel 
between  Clara  and  AUegranza.  The  weed  was  of  a  brownish  green,  with  thick, 
friable  circular  leaves,  indented  at  the  edges,  with  stems  about  three  inches  long. 
The  weed  appeared  tolerably  fresh,  with  a  gelatinous  substance,  and  very  minute 
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barnacles  adhering  to  it.  Humboldt  brcmght  similar  weed  from  the  bottom,  in  a 
depth  of  80  &thoms ;  but  when  I  fell  in  with  this  weed,  I  fonnd  no  bottom  at 
80  &thoms,  and  there  was  no  perceptible  cnrrent. . 

In  another  place  Oapt.  Midglet  observes  also,  "that  too  mnch  attention  can- 
not be  paid  to  the  lead  npon  any  part  of  the  ooast  of  Africa,  as  the  cnnent 
frequently  sets  directly  in  npon  the  land ;  and  from  carefol  obserration,  npon  the 
windward  coast,  I  can  confidently  assert,  that  the  thermometer  is  no  gnide  what- 
ever  on  approaching  the  land.  In  more  than  100  experiments  npon  the  snr&ee 
water,  I  conld  never  detect  any  sensible  difference  in  the  temperature  when 
Bailing  toward  the  land  from  no  bottom  into  45  and  40,  and  then  close  in  shore 
into  14  or  15  fathoms  on  the  Eron  coast.  In  the  dry  season  there  is  little 
difference  hereabout  in  the  temperature  of  the  air  and  water ;  the  former  ayeraging 
77**  to  81*^  (in  the  shade)  and  the  hitter  74°  or  75°  of  Fahrenheit." 

Bome  general  observations  in  reference  to  the  winds  and  currents,  and  some 
general  directions  will  be  found  on  pages  68 — 80  and  500-504. 


^ — ^The  history  of  the  Liberian  Republic  commences  about  the  year 
1817,  when  the  Colonization  Society  of  the  United  States  took  measures  for 
founding  a  colony  of  free  blacks  on  the  western  coast  of  Africa.  After  several 
unsuccessful  attempts  to  obtain  a  settlement,  they  commenced  upon  Bherbro 
island,  but  owing  to  the  insalubrity  of  the  climate  it  turned  out  a  £ulure.  In 
1821  settlers  again  arrived  and  established  themselves  on  the  banks  of  the 
river  Mesurado,  where  the  settlement  of  Monrovia  was  founded.  They  extended 
themselves  on  both  sides  of  the  river,  with  much  opposition  from  the  natives,  the 
war  with  whom  was  continued  until  the  latter  part  of  1828.  In  1824  the  settlers 
turned  their  attention  to  commerce,  and  still  extended  their  operations.  In  1835 
the  colonists  were  attacked  by  some  tribes,  who  stormed  a  frontier  settlement 
named  fort  Cressin,  and  massacred  a  number  of  inhabitants.  At  the  sams  time 
Edina,  another  settlement,  was  likewise  threatened. 

Since  that  period  there  has  been  a  very  considerable  increase  in  the  territory  of 
the  republic,  acquired  at  different  times  by  purchase  and  otherwise,  so  that  the 
whole  of  the  coast  from  Bhebar  river  to  the  river  San  Pedro,  a  distance  of 
upwards  of  400  miles,  is  now  under  its  jurisdiction.  It  was  acknowledged  as  an 
independent  republic  by  Great  Britain  in  1847. 

From  the  account  of  the  promoters  we  extract  the  following  : — 
<'The  settlements  of  Liberia  contain  large  tracts  of  fertile  land,  which  have 
been  obtained  by  purchase  or  treaty.  Cotton,  coffee,  indigo,  and  the  sugar-cane 
are  the  spontaneous  productions  of  the  forest.  Rice,  Indian  and  Guinea  com, 
millet,  and  a  great  variety  of  fruit  and  vegetables,  may  be  cultivated  to  any 
extent.  Cattle,  swine,  fowls,  ducks,  goats,  and  sheep  thrive,  and  they  require 
no  other  care  than  to  keep  them  from  straying.      Besides  timber,   of    an 
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inexhaastible  variety  and  abundance,  there  are  good  building  stone,  shells  for 
lime,  and  clay  for  bricks.  The  exports  of  the  colony,  consisting  of  rice',  palm 
oil,  ivory,  tortoise-shell,  dye-woods,  gold  hides,  wax,  and  coffee,  bring  in  return 
the  products  and  mann&ctures  of  other  countries.  The  climate,  though 
unhealthy  to  all  whites,  seems  to  suit  the  Negro  settlers  very  well.* 

Ctunranta. — Cou.  MiTBBAY,  R.N.,  says,  "  The  currents  along  the  coast  S.E. 
of  St.  Ann's  shoals,  during  the  rainy  season,  from  May  till  the  end  of  October, 
are  influenced  entinly  by  the  wind.  When  the  breeze  is  fresh,  a  current*  of  at 
least  2  miles  an  hour  may  be  expected ;  if  the  wind  is  south  of  S.W.,  the  direction 
will  be  N.W. ;  if  to  the  west  of  S.W.,  an  easterly  or  B.E.  current  running  strong 
may  almost  be  depended  upon.  During  the  month  of  November  the  set  appears 
to  be  strong  and  invariable  to  the  N.W.  After  the  middle  of  December  until 
May,  the  current  may  be  expected  to  be  found  running  to  S.E.,  perhaps  one  mile 
an  hour,  on  an  average." 

OAXAXWAB. — ^From  the  Shebar  river  the  coast  trends  in  a  straight  line 
S.E.  ^  E.,  56  miles  to  the  mouth  of  Gallinas  river,  which,  though  low  and  sandy, 
is  free  from  shoals,  and  steep,  with  very  regular  soundings  from  the  offing. 
Before  the  entrance  of  the  river  are  several  low  sandy  islands,  situated  in  a  long 
and  narrow  lagoon,  separated  from  the  ocean  by  a  thin  barrier  of  sand  5  or  6  miles 
long.  One  or  two  shifting  openings  in  this  barrier  allow  the  escape  of  the  river 
water,  and  through  them  are  the  only  channels  by  which  boats  can  communicate 
with  the  lagoon  and  the  shore.  The  depths  decrease  regularly  from  the  offing, 
and  vessels  may  anchor  a  mile  outside  the  above  islands  ia  7  &thoms. 

The  Solyman  river,  2^  miles  south-eastward  of  the  Gallinas,  empties  itself  into 
the  same  lagoon. 

Six  nules  further  in  a  similar  direction  is  the  river  Manna,  into  which  boats 
may  pass,  through  a  narrow  opening  between  the  sand-spits  extending  from  both 
sides. 

Manna  point,  4i  miles  further,  is  low  and  rocky,  with  many  scattered  rocks, 
both  above  and  under  water,  surrounding  it  to  the  distance  of  i  a  mile. 

Southward  of  the  point  there  are  several  small  factories,  established  principally 
for  the  trade  in  Camwood. 

Cape  Mount  is  9  miles  south  of  Manna  point ;  the  intervening  coast  forming  a 
bay  about  2  miles  deep,  into  which  the  rivers  Bugery  and  cape  Mount  discharge 
themselves,  but  their  entrances  are  almost  entirely  blocked  up  by  a  narrow  strip 
of  sand,  with  openings  at  times  suitable  for  boats.  The  headland  of  cape  Mount 
consists  of  several  hills  which  attain  an  altitude  of  1060  feet  above  the  sea,  and 
have  the  appearance  of  a  large  island  when  viewed  at  a  distance. 

To  fall  in  with  cape  Mount,  you  ought  to  keep  in  the  latitude  of  &"  40',  having 
on  account  of  the  current  which  sets  toward  the  shore,  frequent  recourse  to  the 
■        — —     ■■■  I    II  -  -■■...-■.  , 

*  An  inBiractive  &nd  interosiing  account  of  this  Bcpablic  will  be  found  in  the  Nautical 
Muflazine  for  1862. 
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lead,  when  yon  think  yourself  near  the  land.  In  the  night,  yon  ought  not  to 
approach  it  nearer  than  26  fathoms,  unless  well  acquainted.  The  roadstead  lies 
to  the  westward,  where  you  may  anchor  in  10  to  15  fathoms,  bringing  the 
extremity  of  the  cape  to  bear  South,  or  S.  by  E.  In  fine  weather,  vessels  may 
ride  securely  between  cape  Mount  and  the  river  of  that  name  to  the  north-east- 
ward ;  but  in  the  rainy  season,  during  southerly  and  south-west  winds,  there  is  a 
tremendous  sea  and  breakers  on  the  shore,  so  that,  during  these  months,  TOBseb 
should  lie  well  out,  as  otherwise  it  may  be  difficult  to  get  to  windward. 

Hence  the  coast  trends  south-eastward  24  miles  to  the  entrance  of  the  Half 
cape  Mount  river,  which  in  the  dry  season  is  quite  closed  by  a  bank  of  sand 
across  its  mouth. 

St.  PauVs  Biver, — The  coast  from  here  bends  round  to  cape  Mesurado,  distant 
18  miles,  but  4  miles  before  you  arrive  at  the  cape  there  is  a  fine  wide  river, 
named  St.  Paul's  river,  from  the  south  point  of  which  a  dry  sandy  spit  shoots  out 
to  the  north-west,  and  from  its  extremity  a  shallow  bar  curves  inwards  towards 
the  northern  shore,  leaving  a  narrow  channel  for  boats,  with  7  feet  in  it  at  low 
water.  On  the  banks  of  this  river  are  some  factories,  as  well  as  a  large  settle- 
ment named  Caldirell. 

KOHBOViA. — ^The  river  Mesurado,  communicating  with  St.  Paul's  river,  by 
means  of  Stockton  creek,  discharges  its  waters  into  the  sea  immediately  northward 
of  cape  Mesurado.  Just  within  its  entrance,  and  on  the  south  side  of  the  river, 
is  the  town  of  Monrovia,  the  principal  settlement  in  Liberia.  No  directions  can 
be  given  for  entering,  because  the  depth  and  direction  of  the  channel  over  the 
bar  is  varied  alternately  by  the  western  swell  and  by  the  heavy  freshes  produced 
by  the  periodic  rains  breaking  through  the  sand-banks,  sometimes  close  to  the 
foot  of  the  cape  and  at  others  i  a  mile  to  the  northward,  but  generally  leaving 
from  8  to  9  feet  on  the  bar. 

Anchorage  may  be  had  in  Monrovia  bay  in  7  or  4  feithoms ;  in  the  former  depth, 
with  the  lighthouse  on  cape  Mesurado  S.  i  W.,  and  the  church  at  Monrovia  S.S.E. ; 
in  the  latter  depth  at  }  of  a  mile  nearer  the  entrance  of  the  Mesurado. 

The  cape  is  composed  of  rocks  covered  with  vegetation,  and  is  steep,  but  the 
soundings  are  regular,  and  the  bottom  a  fine  light-brown  sand.  In  the  bay  there 
are  no  dangers,  and  the  water  is  shallower,  but  the  lead  will  give  indication  of  an 
approach  to  the  land. 

Light, — On  cape  Mesurado,  which  is  high  in  comparison  with  the  a^'acent  land, 
there  is  a  lighthouse  240  feet  above  the  sea,  exhibiting  a^^  light  of  a  r^  colour, 
visible  16  miles.  It  stands  in  Lat.  6**  19'  15"  N.,  and  Long.  10°  49'  25"  W.  It 
has  been  reported  to  be  in  bad  order,  and  not  to  be  depended  upon. 

Wood  and  water  can  be  procured  here,  but  it  is  necessary  to  obtain  the 
sanction  of  the  authorities  before  you  send  Eroumen  for  the  former,  in  order 
to  avoid  any  trespass.  The  casks  may  be  filled  from  the  river  about  2  miles 
above  the  town.  Fresh  meat,  vegetables,  and  small  stores  are  occasionally 
to  be  had. 
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IMreetioiifl. — Cape  Mesorado  is  high,  and  distant  about  48  miles  S.E.  by  S. 
from  cape  Mount :  the  coast  between  is  low,  having  a  white  sandy  beach.  At  the 
distance  of  2  miles  from  the  shore  is  a  depth  of  10  and  12  &thoms.  Vessels  may 
lie  in  any  depth  from  5  to  15  &thom8,  off  the  river  St.  Paul ;  there  is  also 
anchorage  in  10  to  15  fftthoms,  maddy  ground,  with  the  cape  bearing  about  S.E. 
by  S.,  distant  2  or  8  miles.  The  rainy  season,  between  cape  St.  Ann  and  cape 
Mesurado,  usually  commences  about  May,  and  terminates  in  October;  it  is 
generally  accompanied  with  thunder  and  lightning,  and  the  sea  sets  so  hard  to  the 
N.E.  along  the  shore,  as  to  cause  a  most  violent  surf. 

Cape  Mesurado  is  an  elevated  promontory,  almost  perpendicular  on  the  north 
side,  but  with  a  gradual  declivity  towards  the  sea  on  the  south.  There  are  regular 
soundings,  of  20  to  15  flEithoms,  muddy  bottom,  at  8  miles  off  shore,  along  which 
the  current  sets  strongly.  With  the  cape  bearing  N.E.,  the  land  appears  like  an 
island,  with  trees  rising  out  of  the  water  to  the  north ;  and  at  7  leagues  off,  it 
appears  in  its  insular  form,  the  land  on  each  side  being  very  low.  In  the  winter 
months  here,  as  at  cape  Mount,  vessels  should  lie  out,  on  account  of  the  heavy  sea 
in  the  bay,  and  southerly  winds,  which  would  otherwise  render  it  very  difficult  to 
to  get  out  to  windward.  To  anchor  at  the  cape  in  the  rainy  season,  bring  the 
mount  to  bear  8.E.,  distance  off  shore  8  or  8i  miles,  and  come  to  in  14  fathoms 
of  water. 

J^ink  siv«r  and  Marshau- — ^The  entrances*  of  the  Junk  and  Little  Bassa  river 
are  29  miles  S.E.  of  cape  Mesurado ;  the  intervening  coast  is  low,  with  a  sandy 
beach,  and  the  whole  country  is  covered  with  forest.  From  Marshall  point,  the  west 
point  of  the  entrance  of  the  Junk  river,  a  tongue  of  sand  partly  dry  and  partly  covered 
with  violent  breakers,  stretches  nearly  f  of  a  mile  in  a  southerly  direction ;  dose 
round  the  edges  of  these  breakers  is  the  entrance  to  the  Junk  river,  over  the  bar 
of  which  are  only  8  feet  at  low  water,  and  this  depth  is  confined  within  very  narrow 
limits ;  inside,  the  water  deepens  to  9  and  12  feet,  and  18  feet  will  be  found 
abreast  the  town  of  Marshall,  which  is  situated  nearly  a  mile  within  the  bar,  and 
OA  the  west  side  of  the  river. . 

The  entrance  of  the  Little  Bassa  river  is  1  mile  southward  of  Marshall  point, 
but  is  inaccessible  even  to  boats. 

Anchorage  may  be  had  off  either  of  these  rivers  in  7  or  8  fathoms,  over  a  clear 
bottom  of  sand  and  mud,  but  it  will  be  necessary  to  avoid  two  rocky  patches  in 
this  vicinity.  The  one  named  Hooper's  patch  is  between  2^  and  8^  miles  west- 
ward of  Marshall,  and  about  a  mile  from  shore ;  upon  it  are  2^  and  8  fathoms. 
The  other  patch  lies  li  miles  south-westward  of  Marshall,  and  is  small  with  only 
8  &thoms  upon  it ;  the  ground  immediately  around  it  is  coarse,  and  in  some  places 
foul.  To  avoid  these  patches,  vessels  passing  along  shore  should  not  come  within 
the  lO-fietthoms  line.    Vessels  may  also  anchor  in  15  fietthoms  clear  sandy  ground, 

*  Inland  from  their  entrances,  distant  10  miles  in  an  E.N.E.  direction,  is  a  remarkable 
Saddle  Hill  1078  feet  high,  which  appears  to  be  the  western  extremity  of  a  range  of  high  land 
extending  in  a  south-east  direction  (24  miles)  to  Mount  St.  John. 
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with  the  entrance  of  the  river  bearing  N.N.E.,  and  the  Saddle  hill  N.E.,  distant 
4  miles  from  the  shore  ;  this  will  be  found  convenient  during  the  rainy  season ;  bat 
in  fine  weather,  yon  may  lie  nearer  the  shore  in  12  fiithoms,  or  as  above. 

At  10^  miles  soath-east  of  Marshall  is  Middle  Bassa,  where  there  is  an  American 
factory,  and  8  miles  further  is  Long  Beef  point,  so  named  from  its  being  sorFomided 
by  barriers  of  rocks.  S.  by  W.  i  W.  2  miles  from  the  point,  and  in  the  stream 
of  10  fathoms,  lies  a  sunken  rock  with  4}  &thoms  over  it. 

BOZirA  AMD  OSAHB  BAB8A. — At8i  miles  south-eastward  of  Long  Beef  point, 
and  in  about  Long.  lO""  4^'  W.,  the  river  St.  John  and  two  small  streams,  named 
Mechlen  and  Benson,  discharge  their  waters  through  one  opening  into  the  sea ; 
but  the  entrance  is  blocked  up  by  a  shallow  bar,  the  least  dangerous  passage  over 
which  is  close  to  the  sandy  shoulders  of  the  eastern  or  Macdowell  point ;  wherein 
there  are  perhaps  6  feet  at  low  water;  within  the  bar  the  depths  are 
greater  up  to  the  settlements  of  Grand  Bassa,  on  the  eastern,  and  Edina 
on  the  western  side. 

Good  anchorage  will  be  found  in  6  or  7  &thoms,  black  mud,  about  a  mile 
W.  by  S.  of  the  entrance  of  these  rivers.  North-westward  of  this  position  are 
several  patches  of  foul  ground,  and  the  Niobe  reefs — on  which  the  sea  breaks 
furiously.  In  Waterhouse  bay,  formed  between  Macdowell  and  Grand  Bassa 
points,  there  are  a  number  of  detached  rocks  and  reefs,  and  off  Grand  Bassa  point 
rocks  above  and  under  water  extend  to  the  north-west  more  than  i  a  mile. 

Tohocanneey  a  large  native  town,  is  4  miles  S.S.E.  from  Grand  Bassa  point, 
and  nearly  a  mile  beyond  the  village  there  is  a  low  point  mth  a  projecting  reef 
which  ends  in  a  detached  block  of  stone  a  few  feet  above  the  water,  named 
Tobocannee  rock :  and  nearly  a  mile  W.  by  S.  from  the  point  there  is  a  sunken 
rock  on  which  the  sea  constantly  breaks. 

From  Tobocannee  to  Trade  town,  a  distance  of  9  miles,  the  coast  is  in  general 
rocky,  with  some  sandy  bays  between  the  points,  and  these  are  fronted  by  numerous 
reefs,  which  extend  off  in  some  places  i  a  mile  from  the  shore,  but  leave  a  boat 
channel  within  them.  The  continuity  of  these  reefii  is  broken  at  Young  Sesters, 
a  place  with  which  trading  vessels  sometimes  communicate. 

Trad«  Town,  in  about  Long.  9''  54'  W.,  is  a  large  and  populous  place,  and  has 
both  a  Liberian  and  an  English  factory.  At  1\  miles  S.S.E.  from  Trade  town, 
and  about  a  mile  from  shore  there  is  a  single  detached  rock  on  which  the  sea 
always  breaks. 

lAtde  CuUoh  River  entrance  is  above  4  miles  south-eastward  of  Trade  town, 
but  can  only  be  used  by  boats ;  here  fresh  water  may  be  obtained  from  wells  and 
springs  ;  and  good  landing  may  be  had  at  the  town,  a  mile  to  the  soutii-eastward, 
under  the  shelter  of  a  rocky  point.  At  If  miles  further  are  the  Little  Gnlloh 
rocks,  i  a  mile  off  shore  ;  they  are  two  in  number,  and  have  an  inner  channel  of 
8  fathoms  between  them  and  the  land. 

Grand  Culloh  river,  4^  miles  from  that  of  little  Culloh,  is  closed  by  rooks  and 
sand.     Erriek  and  grand  Culloh  towns  are  farther  south-eastward. 


TEMBO  &  CESTOS,  OB  CESTROS.  678 

K — The  little  river  Tembo  discharges  its  waters  through  an  opening 
only  acces^le  to  boats,  which  is  nearly  due  South  from  a  remarkable  conical 
hill  880  feet  high,  named  Tobacco  mountain,  distant  18  miles  from  it.  Tembo 
is  a  little  to  the  southward ;  here  there  is  a  British  factory.  Hence  the  coast 
trends  south-eastward  and  southward  to  Cestos,  a  distance  of  11  miles ;  in  the 
interval  there  are  two  small  streams,  named  Fen  and  Manna. 

Fen  and  Manna  Rocks, — ^About  }  of  a  mile  S.S.W.  from  the  mouth  of  the 
riyer  Fen  are  the  Fen  rocks,  on  which  the  sea  breaks ;  further  eastward  are 
others,  and  the  soundings  are  very  irregular  for  6  miles  between  them  and  the 
Manna  rocks,  which  lie  more  than  a  mile  from  the  shore,  and  4  miles  N.N.W.  * 
Gestos  point,  and  show  themselves  a  little  above  water  ;  several  sunken  rocks 
will  be  found  in  their  vicinity,  but  all  will  be  avoided  by  keeping  outside  the  depth 
of  12  fathoms. 

CB8T08  OB  CB8TB08. — ^The  rivor  Gestos  has  its  entrance  between  St. 
George*  and  Isaac  point,  in  Long.  9""  84'  45"  W.  The  bar  curves  round  from 
St.  George  point  to  the  northern  shore  with  a  terrific  surf.  In  the  middle  of  the 
bar  there  is  a  patch  which  divides  the  channel  into  two  narrow  parts,  but  in 
neither  of  these  are  there  more  than  9  feet  at  low  water.  The  rainy  season,  and 
the  surf,  however,  produce  such  fluctuations  in  the  spits  which  project  from  the 
patch  or  from  the  opposite  points,  that  it  is  always  advisable  to  employ  a  pilot. 
Within  the  bar  the  depths  increase.     Wood  and  water  may  be  easily  procured. 

In  Gestos  bay  convenient  anchorage  may  be  had  in  5^  or  6  fiftthoms,  with  St. 
George  point  bearing  S.E.  }  of  a  mile,  and  Gestos  point  South. 

From  St.  George  point  to  Gestos  point  the  coast  is  fronted  with  rocks  ;  and 
around  the  latter  there  is  much  foul  ground,  with  a  broad  reef  projecting  from 
it  i  a  mile  in  length ;  a  single  8-foot  rock  lies  just  outside  the  reef,  and  1^  miles 
S.S.W.  from  the  point,  on  or  near  a  patch  of  5  fathoms,  a  schooner  is  said  to 
have  struck  in  11  feet.  Spence  rock  has  2  fathoms  over  it,  and  usually  shows 
itself  by  a  breaking  sea ;  from  it  Gestos  point  bears  E.  }  N.  distant  1^  miles. 
All  these  dangers  are  steep,  and,  therefore,  the  lead  will  give  but  little  warning 
of  an  approach.  On  this  account  passing  vessels  should  not  shallow  their  water 
below  14  fathoms. 

Bock  Cs88  and  New  River, — ^About  8  miles  S.S.E.  ^  E.  from  Gestos  point  is 
the  river  and  factory  of  Bock  Gess,  and  a  mile  beyond  the  &ctory  the  New  river. 
Before  arriving  at  Bock  Gess  you  will  pass  the  rivers  Pooah  and  Pobamo ;  the 
former  of  which  is  closed  by  rocks  and  sand  in  the  dry  season,  but  during  the 
rains  it  may  be  entered  by  canoes  ;  the  latter  carries  6  feet  of  water,  and  small 
craft  can  go  into  it  by  keeping  close  to  the  beach  on  the  north-west  side.  Outside 
*  the  reef  which  from  Pobamo  river  to  Bock  Gess  factory,  there  are  several  rocks, — 
two  always  above  water,  namely,  the  Pobamo,  low  and  black,  and  the  white  rock 


*  A  cotton-tree  of  gigantic  dimenBions  etands  (or  stood)  on  St.  George  point,  dose  to  a 
white  hooBe  (a  palm-oil  fiMtory). 
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8  feet  above  water,  steep  and  detached.  N.E.  distant  i  a  mile,  and  N.W.  i  N. 
from  the  Pobamo  are  two  small  sunken  dangers. 

A  small  river  runs  into  the  sea  at  Bock  Cess  point,  where  the  factory  will  be 
seen  a  little  farther  to  the  S.E. ;  and  a  mile  beyond  the  factory,  the  New  river. 
The  intermediate  bay  is  sprinkled  with  concealed  rocks,  with  4  and  5  &thom8 
between  them;  it  is  also  sheltered  by  an  extensive  reef,  which  retains  the 
Portuguese  name, — Diabolitos.  Foul  ground  with  irregular  soundings  reach  out 
for  fully  2  miles  to  seaward  of  that  reef;  and  though  nothing  less  than  8 
fjEithoms  has  been  found,  yet  on  two  patches  where  4  and  5  are  marked,  the  sea 
was  seen  to  break. 

At  8  miles  from  New  river  a  long  spit  has  been  formed  by  the  Broonee  river, 
the  entrance  to  which  is  always  open  to  light  boats  and  canoes,  thongh  much 
obstructed  by  rocks  and  sands. 

B{d  Yah  Rocks, — Off  Broonee  river  there  are  rocks  above  and  under  water ;  the 
most  conspicuous  of  them  is  the  Baa  Yah,  standing  60  feet  above  the  sea,  capped 
with  dark  shrubs,  and  lying  above  a  mile  from  the  shore.  Northward  of  it  there 
are  three  sunken  patches  of  rocks  which  generally  break  ;  eastward,  between  it 
and  Mr.  Spence's  factory,  there  is  a  cluster  of  dry  rocks,  with  a  detached  reef 
more  to  the  southward ;  and  outside  of  it,  there  are  four  other  patches.  The 
first,  which  is  dry,  lies  i  a  mile  S.W.  ^  W. ;  the  second  bears  S.W.  i  8.  more 
then  a  mile  distant,  and  partly  shows  above  water ;  the  third,  bearing  W.S.W.  (  W. 
and  nearly  1^  miles  off,  carries  only  8  feet  water ;  and  the  fourth,  N.W.  by  N. 
not  quite  a  mile,  is  only  seen  by  its  breakers. 

Banswin  siv«r. — ^The  mouth  of  this  river  is  situated^  Lat.  S""  12'  42"  N., 
Long.  9""  20'  16"  W.  It  is  one  of  the  principal  rivers  watering  this  part  of  the 
coast.  At  first  sight  it  is  difficult  to  perceive  the  entrance,  as  a  long  ledge  of 
rocks  from  the  eastern  point,  and  a  high  sandy  spit  from  the  northern  point,  seem 
both  to  cross  over  to  the  opposite  shores ;  but  it  is  said  that  it  is  possible  to  cany 
10  feet  water  into  the  river,  by  keeping  in  the  best  channel,  which  will  be  found 
between  Wilson  point  on  the  east,  and  the  rocky  patch  a  quarter  of  a  mile  west- 
ward of  it.  The  channel  is  very  narrow,  and  on  rounding  Wilson  point  it 
deepens  to  5  fathoms  till  the  narrows  are  passed.  Towards  the  last  quarter  of 
the  ebb,  the  water  at  Sangwin  point,  on  the  north  side,  just  within  the  entrance* 
is  fresh  and  good ;  and  when  the  bar  is  smooth,  it  will  be  found  a  convenient 
place  for  obtaining  wood  and  water. 

Baffou  Point  lies  nearly  5  miles  S.S.E.  from  the  mouth  of  the  Sangwin ;  into 
the  intermediate  bay  two  small  rivers  discharge  themselves,  close  behind  the 
point.  Baffou  rock,  on  which  there  are  but  12  feet,  lies  in  the  stream  of  the 
point,  bearing  from  it  N.W.  |  N.  2  miles,  and  from  Wilson  point,  at  the  mouth 
of  the  Sangwin,  S.  }  E.  2|  miles. 

The  northernmost  of  the  two  rivers  is  called  the  Baffiiee ;  it  has  a  vexy 
narrow  entrance,  with  6  feet  water  in  it ;  the  other  is  closed  by  a  shallow  sand-bar. 
Baffou  point  should  not  be  approached  within  ^  mile  to  the  westward,  as  there  is 
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a  Boxiken  rock  off  its  pitch  ;  another  lies  close  to  the  southward  of  it,  and  irregular 
reeft  of  nearly  a  mile  in  length  project  northward.  A  fair  anchorage,  howeyer, 
may  be  taken  in  8  feithoms,  in  mnd  and  sand,  with  the  point  S.E.  i  8.  abont  a 
mile  distant."*" 

From  Bafifon  point  the  coast  trends  6i  miles  S.E.  to  Tassou;  many  confdsed 
heaps  of  rocks  lie  strewed  along  the  intervening  shore,  as  well  as  at  a  short  distance 
in  the  offing.    In  the  river  Toobah  at  low  water  there  are  not  more  than  8  feet. 

Sha,  Wyay  Keoha  Rocks,  dc. — Off  Tasson,  andin^the  stream  of  9  or  10  fietthoms, 
there  is  a  long  range  of  rocks ;  three  of  them  are  above  water,  the  Sha,  the  Wya, 
and  the  Eeoba.  The  Sha  rock  lies  2  miles  W.N.W.  i  W.  from  Tasson  point ; 
deep  water  snironnds  it,  except  to  the  northward,  where  breakers  extend  about 
800  yards.  The  Wya  bears  S.S.E.  }  S.  from  the  Sha  not  quite  2  miles,  and 
S.  W.  by  W.  from  Tassou  point ;  it  is  a  large  rock,  with  reefs  i  a  mile  long,  both 
northward  and  southward.  Upwards  of  a  mile  S.E.  from  that  southern  reef,  and 
S.  by  W.  \  W.  from  Tassou  point,  there  is  a  single  rock  with  9  feet  over  it ; 
and  at  another  mile,  still  farther  S.E.,  the  large  dry  rock  called  the  Eeoba  shows 
itself.  S.E.  1  mile  from  the  Eeoba  there  are  breakers;  and  8  miles  S.S.E.  \  E. 
from  it»  with  Bootou  point  bearing  E.  by  N.,  lies  Yule  rock,  the  last  link  of  this 
chain  of  dangers,  which  extends  almost  7  miles  from  the  Sha  rook,  in  a  direction 
nearly  parallel  to  the  coast. 

Tiie  Bootoiu. — ^little  Bootou  is  a  large  village  upwards  of  2  miles  S.E.  from 
Tassou  point,  and  4  miles  farther  is  Grand  Bootou  on  a  projecting  point  of  the 
coast,  behind  which  is  the  mouth  of  the  Bootou  river.  In  the  space  included 
between  the  line  of  the  Eeoba  and  Yule  rocks  and  the  shore,  and  between  the  two 
Bootous,  the  general  depth  is  6,  7,  and  8  fathoms,  but  interspersed  with  many 
rocks.  The  shore  is  likewise  strewn  with  large  rocks,  and  the  whole  coast  is 
thickly  peopled.  Grand  Bootou  point  is  easily  known  by  its  projecting  form,  by 
its  town,  and  by  a  hill  a  mile  to  the  south-eastward,  which,  with  the  lofty  trees 
that  cover  it,  measures  265  feet  in  height.  The  river  winds  round  the  foot  of 
this  hill,  after  having  run  for  several  miles  parallel  to  the  shore. 

A  few  rocks  hang  about  Grand  Bootou  point,  but  from  hence  to  Sinou  bay,  the 
coast  has  a  clean  sandy  beach,  and  between  Yale  rock  and  Bloobara  point  there 
are  no  detached  shoals,  so  that  vessels  may  stand  in  with  safety ;  but  the  sound- 
ings are  irregular,  with  occasional  patches  of  rocky  ground,  requiring  care  in 
anchoring. 

BXHOV.— Bloobara  point,  in  Lat.  4''  59'  15''  N.,  and  Long.  9*' 2'  5"  W.,  forms 
the  southern  extremity  of  Sinou  bay ;  it  is  composed  of  three  small  rocky  points, 
with  sandy  bays  between  them.     On  the  Middle  point  there  is  a  small  English 

*  About  thid  part  of  the  coast  the  Krou  Country  begins ;  and  its  inhabitants,  whose  supe- 
rior industry  and  docile  habits,  when  compared  with  other  African  tribes,  are  proverbially 
known,  seem  very  numerous.  Parties  will  probably  oome  off  firom  ahnost  every  village,  and 
express  a  desire  to  trade,  and  display  their  little  wares,  among  which  most  likely  will  be  some 
fishing-lines,  made  from  the  fibres  of  the  palm-tree. 
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factory.  Aboat  |  of  a  cable  north  of  North  point  there  is  a  dry  patch  of  rock 
called  the  Aliens,  leaying  a  clear  between  them  and  the  point  into  Sinoa  river ; 
another  open  passage  will  be  found  between  the  Aliens  and  Middle  reef; 
and  a  third  between  this  and  North  reef,  which  stretches  nearly  across  ta  th« 
northern  shore.  These  reefe  were  the  only  dangers  discovered  in  Sinoa  bay ;  and 
vessels  may  safely  anchor  i  a  mile  W.N.W.  of  Bloobara  point  in  8  &thoms,  bat 
the  bottom  should  be  previously  tried,  for  it  contains  several  small  foul  patches, 
though  generally  a  clean  sand. 

Boats  may  enter  Sinou  river  between  North  point  and  the  Aliens,  between  the 
Aliens  and  a  large  oval  sand-bank  eastward  of  them,  and  between  that  bank  and 
Fishtown  beach.  The  first  is  the  best,  and  by  rounding  North  point  pretty 
closely,  they  may  carry  5  or  6  feet  over  the  bar  at  low  water.  The  bar  is  very 
narrow,  and,  when  crossed,  the  river  suddenly  deepens  to  8  and  4  fiEiihoms,  bat 
shoals  again  quickly  after  hauling  up  round  Fishtown  point  to  the  northward, 
where  the  deepest  water  will  be  found  close  along  the  Fishtown  shore.  Water 
and  wood  may  be  obtained  here. 

South-eastward  of  Bloobara  point  the  coast,  with  one  exception,  preserves  its 
straight,  low,  and  sandy  character  for  11  miles  to  Little  Erou.  Thence  it  bends 
outwards  to  the  rocky  point  of  Settra  Erou. 

Krou  Bocks f  dc. — In  the  eastern  half  of  the  interval  between  Bloobara  point 
and  Settra  Erou,  there  are  several  off-lying  rocks.  The  westernmost  of  them  lies 
a  long  mile  from  the  beach,  with  mount  Plassa  E.  by  N. ;  it  is  very  small,  steep, 
and  generally  breaks.  W.N.W.  of  the  large  tree  at  Little  Erou,  there  is  a  wide 
patch  of  roeks,  some  showing  above  water,  some  covered,  and  some  only  breaking, 
but  all  steep.  A  mile  S.  by  W.  from  this  patch  there  is  a  single  rocky  head 
which  generally  breaks ;  it  may  be  easily  avoided  by  keeping  the  Erou  rock 
eastward  of  S.E.  The  Erou  rock  is  a  bare  irregular  mass  of  stones,  with 
6  &thoms  close  round  it,  except  to  the  eastward  where  it  is  connected  with  other 
rocks  and  long  reefs  which  stretch  over  in  the  form  of  an  S  nearly  to  the  point 
of  Settra  Erou.  The  outer  mass  bears  W.  by  N.  2  miles  from  that  point,  and 
though  it  is  sufficiently  obvious  during  the  day,  and  the  breakers  generally  audible 
at  night,  yet  vessels  are  recommended  to  keep  in  the  stream  of  16  fathoms  (at 
least)  after  dark.  From  these  S-shaped  ree£Ei  connected  with  the  Erou  rock, 
other  branches  diverge  to  the  N.W.  and  N.E.  so  as  nearly  to  fill  up  the  space 
between  Little  Erou  and  Settra  Erou. 

At  Little  Erou  there  is  an  English  palm-oil  fieu^tory ;  and  ships*  boats  may 
conveniently  land  under  the  shelter  of  a  ledge  of  rock  which  projects  firom  the 
point.  The  large  tree  which  marks  the  position  of  this  village  stands  on  its 
eastern  side,  and  may  be  plainly  seen  from  the  offing.  At  Settra  Erou  likewise 
there  is  a  remarkable  tree,  which  may  be  distinguished  a  long  way  off;  and  boats 
may  land  there  safely  on  the  north  side  of  the  point. 

Distant  8  miles  from  Settra  Erou  is  the  village  and  river  of  Eroubah,  which  in 
the  rainy  season  is  open,  and  at  which  cattle  may  be  obtained. 
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S.S.W.  of  Settra  Krou,  }  of  a  mile,  there  is  a  rock  which  breaks,  irith  7 
fathoms  close  to  it ;  a  long  mile  W.  by  N.  from  Neatano  point,  there  is  another 
breaker,  in  10  &thoms  ;  and  in  the  interval  between  those  two  rocks,  bat  nearer 
to  the  shore,  there  are  several  detached  shoals  with  deep  water  close  alongsid  e 

S.  by  W.  }  W.  folly  2}  miles  from  Neatano  in  the  stream  of  14  &thoms,  is  a 
rocky  patch  with  8  fathoms  over  it ;  and  1^  miles  E.3.E.  of  this,  in  the  stream 
of  11  &thoms,  the  natives  allege  that  there  is  another  nearly  awash  ;  the  sorveyers 
however,  could  not  find  it,  nor  do  the  soundings  indicate  any  rise  in  the  gronnd, 
yet  on  this  extraordinary  coast,  it  is  very  possible  that  such  a  rock  may  exist,  as 
most  of  the  dangers  are  steep.  Vessels,  therefore,  whose  business  leads  them 
in-shore,  must  keep  a  sharp  look-out,  but  those  who  are  merely  running  along  the 
coast  should  not  approach  it  within  8  or  4  miles,  nor  into  water  less  than 
25  fathoms. 

From  Neatano  f  of  a  mile  south-eastward  lies  Tootoo  point  with  a  reef  extending 
from  it }  a  mile  westward.  Thence  to  Nanna  Erou,  the  coast  is  a  low  sandy  beach 
with  many  rocks  in  front. 

Kins  wills  Town. — The  coast  from  Nanna  Krou  bends  outwards,  and  forms 
King  Wills  bay ;  near  the  centre  of  the  bay  is  a  small  islet  about  15  feet  high, 
covered  with  brushwood.  The  shore  appears  to  be  very  populous,  and  there  are 
two  English  factories  here  for  the  collection  of  palm  oil,  there  being  tolerably  good 
landing  near  them  on  either  side  of  the  islet ;  which  affords  some  little  shelter. 
There  are  a  few  rocks  2  cables'  lengths  off  the  point  of  King  Wills  Town  ;*  and 
again  ofif  the  point  |  of  a  mile  further  eastward. 

The  Swallow  Bocks  are  steep,  and  lie  above  1}  miles  from  the  shore,  and  8^ 
miles  S.S.E.-ward  of  King  Wills  point;  they  consist  of  two  ledges,  which 
generally  break,  and  have  a  4-fathoms  rock  i  a  mile  S.W.  of  them.  From  the 
southern  ledge  a  hill  260  feet  in  height,  which  stands  a  couple  of  miles  in-shore, 
bears  N.E.  by  E.  i  E. 

The  eastern  branch  of  the  Ooro  &lls  into  the  sea  8  miles  from  the  western 
branch,  and  the  space  between  is  occupied  by  successive  chains  of  rocks  which 
stretch  out  more  than  a  mile  from  the  beach.  Subono,  or  little  Wappi,  a  large 
native  village,  stands  on  the  right  bank  of  the  eastern  branch  near  its  mouth. 

South-eastward  li  miles  from  little  Wappi  is  Wappi  point.  South  about  a 
mile  from  the  outer  end  of  the  ledge,  which  stretches  about  a  mile  westward  from 
Wappi  point,  there  is  a  rock  called  flat  island  or  Totwarrah.  There  are  10 
&thoms  within  \  a  mile  of  it  westward  and  southward  ;  but  from  the  bearing  of 
S.E.  by  S.  all  round  its  eastern  side,  confused  masses  of  reefs  and  shoals  extend 
nearly  to  middle  Nifou,  sweeping  round  far  southward,  and  almost  filling  up  the 

*  H.M.S.  Crane  anchored  ofif  King  Wills  point,  bearing  E.N.E.  Ij  miles  in  10  fathoms. 

On  getting  under  way,  observed  a  heavy  break ;  oast  towards  it,  and  saw  distinctly  the  sea 

breaking  over  a  small  patch  of  rock,  not  continually,  bat  at  intervals  of  6  or  6  minutes.     The 

bearing  of  King  Wills  point  from  it  was  E.S.E.  about  di  miles.—Mr.  W.  P.  Bbaund,  Master, 

Sept.  9,  1852.« 
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whole  space  between  the  exterior  reef  and  the  shore.  Inside  these  reefs*  and» 
therefore,  sheltered  bj  them,  there  is  good  landing  at  little  Nifoa»  on  JJie  western 
side  of  its  rocky  point. 

The  Nifom, — At  middle  Nifou  there  are  two  small  rivers,  the  ontlet  of  which 
is  open  only  in  the  rainy  months.  A  mile  farther  there  is  another  native  town 
called  Great  Nlfou,  off  which  a  shallow  reef  projects  i  of  a  mile  S.W.  i  W., 
with  a  detached  S-fathoms  rock  \  a  mile  westward  of  the  end  of  the  reef. 

Droo  River,  2  miles  from  Great  Nifon,  is  a  stream  of  some  magnitnde,  and 
carries  6  feet  over  its  bar,  inside  of  which  it  deepens  to  4  fathoms.  The  best 
entrance  is  round  the  southern  point,  which  is  low  and  rocky,  with  some  large 
outliers ;  the  opposite  point  is  a  sandy  spit,  which  stretches  well  over  towards 
those  rocks.  Off  its  mouth  there  are  several  dangers ;  one  of  them,  the  Drootah, 
is  a  large  block  of  stone  which  shows  itself.  But  a  sunken  reef  stretches  out 
firom  it  westward ;  and  northward  there  is  a  large  path  of  foul  ground.  A  ledge 
of  I  of  a  mile  in  length  lies  outside  of  the  south  point  of  the  river.  Two 
breaking  rocks  may  be  seen  eastward  of  this  ledge ;  and  all  the  soundings  in  its 
vicinity  as  well  $ls  round,  the  Drootah  are  so  irregular,  that,  unless  with  a  view  of  com- 
municating with  the  shore,  no  vessel  should  venture  to  approach  it  within  20  &thoms. 

BA2XDOO,  on  the  coast  westward  of  the  Esereoos  river,  which  is  8  miles  south- 
eastward of  Droo  river,  and  in  Long.  6"*  28'  40"  W.,  consists  of  four  towns.  Close 
to  the  mouth  of  the  river  there  is  a  large  rock,  and  some  scattered  rocks  a  little 
westward  of  it,  as  well  as  a  patch  on  which  the  sea  breaks — ^but  there  is  a 
channel  2  fathoms  deep  close  along  the  coast  inside  of  all  these  rocks.  In  this 
vicinity  the  ground  produces  abundance  of  rice.  There  i%  tolerably  good  landing 
under  the  lee  of  the  large  rock.  The  entrance  of  the  river  is  only  passable  by  canoes. 

Baddoo  point  curves  out  southward  from  the  mouth  of  the  river ;  it  is  low  and 
sandy,  but  i  a  mile  off  its  pitch  there  are  several  dry  rocks,  the  largest  of  which 
is  called  Dead  Islet,  with  several  outlying  reefs.  The  outermost  of  them  bears 
W.  J  N.  from  the  islet  2 J  miles  ;  another  N.W.  by  W.  nearly  a  mile ;  they  are 
all  known  by  the  general  name  of  the  Baddoo  Shoals,  The  Monkey  rock  lies 
S.  by  E.  2^  miles  from  Dead  islet,  and  between  them  there  are  (several  reefe  and 
rocks,  some  above  water  ;  the  Monkey  is  1^  miles  from  the  shore,  and  there  is  a 
breaker  westward  of  it ;  all  the  soundings  for  i  a  mile  south-westward  are 
irregular,  and  the  bottom  foul  and  rocky. 

A  large  rock  named  the  castle  bears  S.£.  by  E.  i  E.  from  the  Monkey  2^ 
miles ;  it  rises  perpendicularly  at  about  f  of  a  mile  from  the  beach ;  yessels 
should  not  stand  so  £eu:  in  as  to  bring  these  two  rocks  on  opposite  bearings. 

Feroowah  River — The  reefs  and  dry  rocks  terminate  about  a  mile  eastward  of 
the  Castle  rock,  and  thence  to  the  river  Feroowah,  tha  sandy  beach  is  straight  and 
safe.  That  river,  with  its  apparently  large  opening,  is  only  accessible  to  boats 
and  canoes  when  the  bar  is  smooth  ;  its  western  point  is  a  low  spit  of  sand,  the 
eastern  point  a  bold  rock,  on  which  stands  the  native  town  of  Eatoo.  The  rocks 
and  boulders  recommence  at  this  river,  there  being  three  near  its  ^traneOy  and 
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reefs  extend  from  them  nearly  i  a  mile  sonthward.  There  is  a  large  rocky  patch 
2  miles  W.  by  S.  of  Eatoo  point  with  only  6  &thoms  on  it.  The  Pashoo  rock 
shows  two  rocky  heads  above  water,  and  bears  8.  by  W.  li  miles  from  the  month 
of  the  Feroowah. 

From  Eatoo  point  to  Snbboo  point  the  coast  forms  four  sandy  bays  with  rocky 
points,  and  many  large  dry  rocks  and  breakers.  In  front  of  the  native  town  of 
Wayako,  nearly  a  mile  from  the  shore  and  f  of  a  mile  E.S.E.  of  Pashoo  rock, 
there  is  a  shoal  patch  of  8  &thoms,  with  deep  water  on  either  side  of  it.  The 
Snbboo,  a  large  black  rock,  lies  N.W.  by  W.  f  of  a  mile  from  Subboo  point,  with 
a  sunken  rock  between  them.  A  dangerous  rock  will  also  be  found  about  a  mile 
S.W.  by  W.  i  W.  from  the  point,  with  10  fathoms  round  it,  and  also  two  patches 
S.S.W.  from  the  point,  with  2i  and  8  fathoms  upon  them. 

a&ain>  flssTSBS. — ^From  Subboo  pointthe  coasttrends  south-eastward 4 miles 
to  Sesters ;  in  the  latter  part  of  this  distance  there  is  the  usual  accompaniment 
of  shoals  and  off-lying  rocks.  Of  these  the  large  rock  called  the  Carpenter  will 
be  easily  seen  bearing  S.  by  W.  f  W.  from  the  highest  part  of  Sesters  hill.  It 
may  be  safely  approached  from  the  southward  ;  but  a  long  chain  of  rocks,  above 
and  under  water,  stretches  from  it  toward  Sesters  point.  Behind  Sestere  point 
the  hill  rises  210  feet  above  the  sea.  The  mouth  of  Grand  Sesters  river  is  about 
a  mile  eastward  of  the  point,  in  Long.  8°  14'  15"  W. :  its  western  point  is  low 
and  sandy,  while  the  eastern  point  is  rocky,  and  pushes  a  ledge  almost  across  to 
the  opposite  shore,  so  as  to  leave  a  very  narrow  entrance,  through  which  boats 
can  pass  only  when  the  water  is  tolerably  smooth.  On  a  rising  ground  near  the 
eastern  point  stands  the  large'  native  town  of  Grand  Sesters,  and  two  English 
factories,  in  front  of  which  a  large  rock,  called  Factory  island,  sufficiently  breaks 
the  swell  to  allow  boats  to  mn  upon  the  beach  with  tolerable  security.  Vessels 
generally  anchor  in  18  or  14  fathoms  on  a  muddy  bottom,  with  Factory  island 
N.N.E.  upwards  of  a  mile  distant. 

oJkBSA'WAT. — From  Grand  Sesters  the  coast  runs  about  S.E.  by  E.  17  miles 
to  Garraway  river,  and  is  nearly,  throughout,  an  uninterrupted  sandy  beach.  The 
northern  side  of  the  entrance  to  the  river  is  formed  by  a  long  low  spit  of  sand,  * 
with  two  straggling  native  villages  called  Bushmans  towns,  and  in  front  of  them 
a  shallow  reef  extends  off  shore  i  a  mile.  Two  rocky  patches  He  W.N.W.  of 
this  reef,  one  at  i  a  mile,  and  the  other  a  mile  from  it ;  the  latter  is  f  of  a  mile 
from  the  shore,  and  there  is  a  depth  of  6  &thoms  in  the  channels  between  them. 

Garraway  point  on  the  eastern  side  of  the  entrance,  is  rocky,  but  a  cluster  of 
large  rocks,  some  above  and  some  under  water,  covers  it  from  the  sea ;  and  out- 
side this  cluster,  with  a  narrow  interposing  channel  of  deep  water,  there  is  an 
irregular  reef  of  considerable  extent,  called  the  Long  patch,  its  two  ends  bearing 
from  Garraway  point  W.  by  N.  and  S.  i  W.,  and  its  southern  angle  S.W.  by  S. 
a  mile  distant.  Another  reef,  but  of  a  more  compact  form,  lies  immediately 
westward  of  Garraway  point :  it  has  been  named  the  Tryh  rocks,  and  there  is  a 

channel  in  the  river  both  east  and  west  of  it.     There  is  likewise  a  solitary  rock 
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bearing  from  the  point  W.  f  N.  distant  li  miles.  Gairaway  riy^  is  accessible 
to  canoes,  and  to  boats  in  moderate  weather,  and  the  nsnal  channel  into  it  lies 
between  the  north  sand  spit  and  a  large  rock  near  the  middle  of  the  entrance, 
which  is  connected  with  Garraway  point  by  a  chain  of  smaller  rocks.  Green  islet 
lies  a  mile  eastward  of  Garraway  point,  in  the  middle  of  a  large  breaking  shoal. 

From  Garraway  point  it  is  8  miles  S.E.  by  S.  to  Fish  Town  point.  In  this 
space  are  three  small  rivers ;  the  first,  the  Jidah,  which  is  closely  barred  by  sand 
during  the  dry  season ;  and  a  mile  westward  of  which  there  is  a  steep  and  rocky 
patch  a  ^  of  a  mile  off  shore.  The  town  of  New  Garraway  is  on  the  eastern  side 
of  the  Jidah's  entrance.  Secondly,  the  Deeah,  a  small  stream,  the  entrance  to 
which  is  open,  and  sometimes  passable  for  boats.  From  the  month  of  the  Deeah, 
a  long  and  steep  reef,  on  which  the  sea  breaks  with  violence,  extends  W.  ^  N.  2^ 
miles.  Thirdly,  in  the  bight  of  the  bay,  the  river  Manoh,  which  also  is  open, 
though  bnt  seldom  accessible,  from  the  high  surf  that  rolls  in  along  Fish  point. 
Abeut  half-way  between  the  two  last  rivers  a  reef,  which  is  steep,  lies  more  than 
i  a  mile  from  the  beach. 

On  Fish  Town  point  stands  the  large  native  town  of  that  name,  and  near  it  a 
fEUstory  for  collecting  rice,  which  is  abundant  in  this  part  of  the  country.  A  reef 
projects  }  of  a  mile  from  the  point  on  the  bearing  of  West,  with  7  fathoms  close 
round  it ;  and  there  is  a  detached  breaker  in  10  fathoms  a  mile  N.W.  i  W.  from 
that  point. 

Outside  of  these,  at  2  miles  S.  W.  by  W.  i  W.  from  Fish  Town  point,  is  the  Cape 
Shoal ^  a  ledge  of  rocks  always  visible,  the  sea  generally  breaking  on  them  with 
great  violence,  and  sometimes  on  two  straggling  heads  a  little  eastward  of  the 
shoal.  The  channel  between  Fish  Town  reef  and  these  rocks  is  rather  more  than 
a  mile  wide,  and  the  4epth  in  it  varies  from  5}  to  8  fathoms,  with  7  fathoms  close 
to  the  points  of  the  reef. 

At  2\  miles  W.  i  S.  from  the  Cape  shoal,  the  Coley  Bock  will  be  found  ;  it  is 
a  mere  pinnacle,  on  which  the  least  water  is  6  feet ;  with  10  fathoms  eastward, 
and  18  close  to  its  other  sides.  From  this  very  dangerous  rock,  Eablah  hill  bears 
E.  by  N. ;  Rock  Town  point  E.  by  S. ;  and  cape  Palmas  E.S.E.  9i  miles.  The 
ground  between  Coley  rock  and  the  Cape  shoal  is  very  uneven,  having  several 
rocky  heads  with  4,  6  or  6  fathoms,  and  deeper  water  close  around  them ;  two 
others  will  be  found  outside  of  the  Coley,  W.  by  N.  ^  of  a  mile,  and  W.  nearly  2 
miles.  The  quality  of  the  bottom  is  as  variable  as  the  depth,  being  of  rock,  coarse 
sand,  gravel,  and  coral. 

Vessels  bound  to  cape  Palmas  with  a  leading  wind  may  safely  pass  inside  the 
Cape  shoal,  which  is  always  distinguishable  by  its  breakers  ;  and  by  keeping  nearly 
mid-channel  between  it  and  Fish  Town  reef,  they  will  have  7  fathoms ;  but  at  m'ght 
it  will  be  advisable  to  pass  outside  of  all,  with  Palmas  Light  E.  ^  S.,  or  if  the 
light  be  not  seen,  in  25  or  80  fathoms. 

At  Middle  point,  which  is  to  the  eastward  of  Fish  town,  a  reef  projects  about 
a  J  of  a  mile  W.S.W. 
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Roek  Totcn  Point,  where  there  is  a  large  native  settlement  on  each  side  of  a 
small  river,  which  is  qnite  barred  in  the  dry  season,  makes  very  distinctly  to 
vessels  in  the  offing.  A  succession  of  reefe  extends  from  the  point  nearly  a  mile 
West  and  W.N.W. 

From  Bock  Town  point  a  sandy  beach  of  about  4  miles  in  length  terminates  at 
Palmas  river.  In  this  space  there  are  two  small  detached  and  steep  reefs  which 
show  themselves  by  heavy  breakers.  The  outer  one  is  a  mile  S.S.E.  \  E.  from 
Bock  Town,  and  rather  more  than  ^  a  mile  off  shore  ;  the  other  is  not  quite  a  \ 
of  a  mile  distant. 

OjavB  PAT.TWAB. — OapePalmasisa  rocky  peninsular,  joined  to  the  main  by  a  low 
sandy  isthmus.  Its  eastern  end  is  covered  by  a  large  collection  of  native  houses 
called  Grand  town,  but  on  the  remainder  of  the  peninsula  is  a  settlement  named 
Harper,  Palmas  river  washes  the  northern  side  of  the  peninsular ;  its  entrance 
is  about  100  yards  wide,  but  several  rocks  lie  in  the  channel.  At  low  water  a 
depth  of  8  feet  may  generally  be  found  across  the  bar  ;«and  inside  about  a  fathom. 

In  the  direction  of  the  peninsular  there  are  some  patches  of  rock  ;  the  first  lies 
a  cable's  length  from  the  cape,  with  10  feet  at  low  water  ;  the  second  is  partially 
uncovered  at  low  water,  and  lies  two  cables'  lengths  from  the  cape  ;  and  the  third 
or  outer  rock,  which  is  very  small,  and  carries  9  feet  water,  lies  about  ^  a  mile 
from  the  extremity  of  the  cape.  Strangers,  however,  should  not  make  free  with 
the  narrow  channels  between  these  rocks,  even  when  coming  from  the  eastward 
and  bound  to  Harper  anchorage,  but  should  round  all  in  9  or  10  fathoms. 

On  the  south  side  of  cape  Palmas  a  small  rocky  island  has  been  named 
Busswurm  island.  A  ledge  of  rocks  extends  100  yards  from  its  eastern  end,  and 
terminates  in  a  large  rock  above  water  ;  and  ^  a  mile  eastward  of  the  island,  and 
nearly  a  ^  of  a  mile  from  the  shore  tiiere  are  some  breakers  with  4}  fathoms 
close  to  their  south  side.  Not  quite  2  cables'  lengths  W.  \  S.  from  the  western 
end  of  the  island  th^e  is  a  dangerous  rock  with  only  8  feet  of  water. 

The  outer  edi%&  of  the  bank  of  soundings  approaches  the  cape  within  18  miles. 

The  inhabitants  of  this  colony  have  erected  a  lighthouse  on  the  pitch  of  cape 
Palmas ;  the  light  is  fioced,  stands  about  100  feet  above  the  sea,  and  is  visible 
about  9  miles. 

Athol  Bock, — The  beach  eastward  of  cape  Palmas  is  steep,  with  some  rocks  at 
a  distance  in  the  offing.  Of  the  latter,  one  bears  S.E.  ^  E.  from  the  lighthouse 
nearly  2  miles,  carrying  8  fathoms.  In  the  same  direction,  but  f  of  a  mile 
farther  off,  there  is  a  5-fathom  rock.  And  S.E.  ^  S.  4  miles  from  the  lighthouse 
lies  ^e  Athol  rock,  its  distance  from  the  nearest  shore  being  2  miles,  with  Growa 
point  bearing  East.  A  long  series  of  reefs  projects  nearly  2  miles  westward  from 
Growa  point.  The  sea  breaks  violently  on  these  reefs,  which  are  steep,  and 
towards  which  no  vessel  should  approach  at  night  nearer  than  15  Mhoms. 

At  li  miles  eastward  of  Growa,  Cavally  point  forms  the  southern  extremity  of 
this  part  of  Africa,  in  Lat.  4°  21'  12"  N.,  Long.  7°  85'  85"  W.  The  point 
which  may  be  distinguished  from  the  adjacent  sandy  shore  by  its  black  rocky 
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appearance,  is  encompassed  by  reefs  extending  i  a  mile  seaward.  At  li  mile 
from  Gavally  point  there  is  a  large  rock  which  rises  from  a  reef  more  than  a  of 
a  mile  from  the  beach ;  and  a  mile  farther  there  is  another  ledge,  about  i  a  mile 
from  the  shore,  with  another  large  dry  rock.  Sunken  reefs  lie  close  along  the 
coast  abreast  of  this  ledge.  These  rocks  lie  comparatively  out  of  the  track  of 
navigation,  but  between  the  point  and  river  of  Gavally  there  is  a  lai^e  and 
dangerous  ledge,  the  outer  point  of  which  rises  suddenly  from  10  fJEithoms,  and 
stretches  from  thence  towards  the  river.  From  that  outer  point,  Cavally  point 
bears  N.W.  by  W.  i  W.  more  than  2  miles,  and  the  white  house  at  the  mouth  of 
the  river  E.N.E.  about  the  same  distance. 

Cavally  River  issues  between  two  low  and  sandy  points,  with  a  bar  before  it, 
which  is  not  always  passable  by  boats.  On  the  western  point  there  is  a  native 
town,  and  near  it  a  white  house,  which  belongs  to  Harper. 

About  8  miles  eastward  of  Cavally  river,  there  is  a  small  rocky  islet,  i  a  mile 
off  shore,  with  a  long  reef  extending  from  it  W.S.W. ;  and  from  the  point  of  the 
reef  to  the  beach  the  space  is  filled  with  a  succession  of  breakers  and  ledges  of  rocks. 

Tafton  point,  in  Long.  7^21^'  W.,  was  formerly,  and  may  perhaps  now,  be 
distinguished  by  four  tall  palms ;  it  is  a  little  bold  cliff  with  8  fathoms  close  to 
its  foot.  A  small  river  issues  about  250  yards  eastward  of  the  point,  through  a 
narrow  channel,  not  more  than  65  yards  in  breadth.  From  Willson  point  a  bed 
of  sand  and  rocks,  some  of  which  are  dry,  stretch  out  S.E.  and  nearly  to  Tafoa 
point ;  and  on  the  bar  between  it  and  William  point  there  are  only  8  feet  water. 
This  shallow  channel  lies  along  the  eastern  shore  till  a  spit  of  sand  projecting 
from  Willson  point  is  rounded,  and  even  then  the  water  scarcely  deepens  for  a 
mile  within  the  entrance ;  nevertheless  this  littie  river  is  a  convenient  place  for 
wooding  and  watering,  being  easy  of  access  to  a  ship's  boats,  as  the  bar  is 
generally  smooth,  and  having  good  anchorage  in  7  fathoms  within  a  ^  of  a  mile 
of  its  mouth.  At  the  last  of  the  ebb  tide  good  fresh  water  may  be  obtained  in  any 
part  of  the  river ;  but  it  is  more  prudent  to  procure  it  about  i  a  mile  up,  abreast 
of  a  little  detached  sand-bank,  where  the  boats  may  anchor  in  the  middle  of  the 
stream  and  fill  their  casks  alongside. 

From  Tafou  point  the  coast  trends  about  E.  ^  N.  to  Tabou  point,  which  is  low 
and  foul ;  and  S.  i  W.  from  which  at  f  of  a  mile  distance  there  is  a  rock  with 
only  2i  fathoms,  but  steep. 

A  mile  beyond  the  point  there  is  the  large  native  village  of  Grand  Tabou,  with 
an  insulated  reef  in  front  of  it,  about  a  ^  of  a  mile  from  the  shore. 

BA8BA. — ^Basha  point  is  tipped  with  rock,  and  the  town*  upon  it  stands 
50  feet  above  the  sea.  A  chain  of  reefe  commences  i  a  mile  westward  of  the 
point,  and  continues  If  miles  north-eastward.  They  extend  more  than  i  a  mile 
off  shore,  and  lie  in  detached  patches,  steep  on  the  outside.     About  a  mile  east- 


*  In  1859,  the  Penelope  strack  on  a  rock  situated  about  1}  mfles  E.  by  S.  |  S.  ft«m  thii 
town. 
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ward  of  the  point,  Grand  Basha  river  makes  its  exit ;  and,  like  the  major  part  of 
the  rivers  on  this  coast,  forms  a  junction  with  another  stream  jnst  at  the  sea- 
shore. There  is  a  har  before  it,  and  also  two  reefs  a  short  distance  oatside  of  the 
bar,  leaving  a  narrow  boat-channel  between  them. 

Thence  8  J  miles  of  a  broad  and  nearly  straight  beach  leads  to  Wappoo  point, 
a  small  rocky  cliff  on  which  a  native  town  stands  abont  60  or  70  feet  above  the 
sea ;  and  qnite  safe  and  bold  on  its  soathem  face.  There  is  no  permanent 
opening  throngh  the  beach  at  Wappoo,  bnt  a  large  body  of  water  that  accnmnlates 
there  sometimes  issues  just  to  the  westward  of  the  cliff. 

Poor  Point,  nearly  9  miles  eastward  of  Wappoo  cliff,  is  on  the  western  side  of 
the  river:  it  is  low  and  rocky,  and  some  rocks  lie  off  to  the  eastward  more  than  a 
J  of  a  mile  in  front  of  the  entrance,  which  is  very  narrow,  but  not  entirely 
closed.     These  rocks,  many  of  which  are  above  water,  are  steep. 

From  the  river  Poor  to  the  rocky  bluff  of  Kadahboo  the  distance  is  10  miles 
E.N.E.  i  E.  The  coast  between  them  consists  of  a  succession  of  sandy  bights 
with  rocky  points.  The  native  town  of  Half  Bereby  stands  upon  the  second  point 
from  Poor  river,  and  the  numerous  villages  near  the  shore  show  it  to  be  thickly 
peopled.  At  the  third  point,  8  miles  from  Poor  river,  commences  an  extensive 
line  of  ree&  lying  parallel  to  the  coast  for  4^  miles,  and  terminating  rather  more 
than  i  a  mile  S.W.  of  Divile  rock.  The  average  breadth  of  this  chain  of  reefs 
is  about  a  mile.     The  whole  chain  is  steep. 

Dzvile  rock  is  a  large  oval  mass,  rising  46  feet  above  the  sea ;  the  base  is 
dark,  but  the  numerous  sea-fowl  of  which  it  is  the  constant  resort  have  blanched 
its  flat  summit.  It  lies  about  2^  miles  W.S.W.  of  Kadahboo  bluff,  and  )  of  a 
mile  from  the  shore  abreast  of  it.  E.N.E,  from  it,  i  of  a  mile,  there  is  a 
sunken  rock  upon  which  the  sea  breaks.  Both  these  rocks  are  steep  on  the 
south  side. 

OBAXiB  BBBBBT. — ^Eadahboo  bluff  is  a  bold  rocky  point,  in  Lat.  4''  89'  N.,  and 
Long.  6''  54'  15"  W.  The  S.E.  extreme  is  cleared  of  trees ;  and  the  bare  summit 
on  which  stands  the  native  town  of  Yeh,  is  120  feet  above  the  level  of  the  sea. 
From  the  Bluff  the  shore  makes  a  sudden  turn  northward,  for  about  a  mile,  to 
the  mouth  of  the  Nahno  river ;  and  on  a  rising  ground  in  the  interval  stands 
Grand  Bereby.  Abreast  of  this  town  and  a  ^  of  a  mile  off  shore  there  are  some 
rooks  named  the  Goomarah  Bsef,  with  a  boat-channel  between  them  and  the 
beach.  The  Nahno  river  pours  out  a  small  volume  of  water,  but  its  sheltered 
position  enables  it  to  keep  down  the  bar  so  as  to  be  always  open  for  boats.  There 
are  some  rocks  inmiediately  off  its  mouth,  with  2  fathoms  inside  of  them. 

Eatum  rook,  a  large  white  rock,  lies  1^  miles  E.N.E.  from  Kadahboo  bluff. 

From  Grand  Bereby  there  is  a  long  waving  line  of  sandy  beach  trending  about 
E.  by  S.  18  miles  to  Tahou  point,  which  is  rocky.  In  this  extent  of  coast  there 
are  many  rocks,  large  and  small,  above  and  under  water ;  the  first  group  occurs 
li  miles  eastward  of  the  large  white  rock  of  Katum  ;  it  is  more  than  2  miles  in 
length,  and  continues  off  }  of  a  mile  from  the  shore.     About  5  miles  from  the 
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Katam,  and  1^  miles  from  the  shore,  is  a  large  white  rook  with  0  fathoms  roand 
it,  named  the  Brooni,  or  white  man.  There  are  some  hreakers  rather  more  than 
a  mile  W.S.W.  from  the  Brooni,  and  abreast  of  it,  near  the  shore,  there  is  a 
patch  of  dry  rocks.  At  8^  miles  westward  of  Tahou  point,  and  about  i  a  mile 
from  the  beach,  is  a  sunken  rock,  and  a  mile  farther  eastward  another  pateh. 
Just  westward  of  Tahou  point  a  series  of  rocks  commences  which  nearly 
surrounds  the  point,  and  in  one  place  stretches  off  nearly  a  mile.  Some  of  them 
are  large  masses  of  dark  stone  above  water,  and  all  are  steep  on  the  outside. 

Tahou  point  is  steep,  with  4  fathoms  close  off  it ;  and  here  the  shore  changes 
its  character,  broken  and  irregular  hills  coming  down  to  the  beach. 

The  River  San  Pedro,  which  is  8  miles  eastward  of  the  point,  appears  to  be  a 
large  sheet  of  water  with  a  little  islet  in  its  centre,  but  during  the  surrey  it  was 
entirely  barred  up  by  a  broad  bank  of  sand. 

This  is  at  present  the  eastern  limit  of  the  Liberian  Bepublic. 


TSB  zvosT  oOAflV  (to  which  we  have  already  referred  on  page  498)  regarded 
as  a  political  division,  commences  at  the  San  Pedro  river  and  terminates  at  Qiani 
Lahou,  the  western  coast  boundary  of  the  kingdom  of  Ashantee.  It  was 
formerly  more  extensive,  but  portions  of  it  have  been  merged  in  Ashantee  and  the 
Liberian  Bepublic.  Throughout  the  whole  of  this  extent  there  are  no  dangers 
beyond  a  mile  off  shore,  and  the  soundings  are  very  regular. 

Highland  River . — San  Pedro  point  intervenes  between  that  river  and  Highland 
river,  which  is  a  fine  open  stream  issuing  from  behind  Highland  point,  and  into 
which,  it  is  said,  boats  can  enter  by  a  channel  canying  6  feet  at  low  water.  From 
Tahou  point  to  this  place  the  shore  is  fringed  by  a  succession  of  rocks  and 
breakers,  called  the  shoals  of  San  Pedro :  they  are  all  steep  on  the  outer  &ce  and 
do  not  project  more  than  ^  a  mile.  Highland  point,  which  by  its  shelter,  leaves 
the  bar  of  the  river  generally  passable,  is  a  rocky  peninsula,  quite  bold  and  safe 
in  its  approach.    Another  small  river  empties  itself  westward  of  the  point. 

Drewin  Point  lies  11  miles  eastward  of  Highland  river,  and  in  the  interval 
there  are  but  few  deflections  in  the  coast,  and  but  two  dangers  mnning  off  a 
short  distance.  The  approach  from  the  offing  is,  however,  everywhere  safe,  with 
regular  soundings. 

The  knd  here  gradually  attains  a  little  higher  elevation,  and  is  more  diversified 
with  hill  and  dale ;  and  the  whole  range,  which  extends  27  miles  along  the  coast 
to  St.  Andrew's  river,  has  received  the  name  of  the  Highland  of  Drewin. 

On  the  north  side  of  Drewin  point  there  is  a  small  bay  with  the  two  villages  of 
Little  Drewin  at  the  base  of  the  hills.  The  Eroumen  call  the  inhabitants  **  The 
Saucy  Drewms,"  from  their  rough  and  noisy  habits.  From  this  bay  a  succession 
of  small  rocky  points,  with  slightly  embayed  sandy  beaches,  extends  in  a  stiaight 
line  £.  i  S.  18  miles  to  Enframa  point ;  several  patches  of  rocks  show  them- 
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selves  bj  breakers,  bat  they  are  generally  very  near  the  shore,  and  all  have 
6  fathoms  close-to. 

Cassi  point  is  4  miles  eastward  of  Enframa  :  in  the  bay  between  them  is  a 
large  village  called  Drewin. 

From  Cassi  point  to  Swarton  comer  the  coast  trends  E.  i  N.  7  miles,  and 
still  retains  the  same  character.  The  town  of  Grand  Drewin,  or  Drewin  Ehbiensa 
(Drewin  the  third)  lies  li  miles  eastward  of  Cassi  point ;  and  off  the  town  there 
is  a  detached  rock,  abont  i  a  mile  from  the  shore.  Half-way  between  this  rock 
and  Swarton  there  is  a  reef  with  two  patches  outside  of  it,  which  break  a  x|cdle 
from  the  shore  ;  bat  thence  to  Swarton  comer  the  coast  is  clear  of  all  danger. 

Uns  o«o*ffa  Town. — Swarton  comer  is  a  bold  headland  forming  the  eastern 
extremity  of  the  high  land  of  Drewin ;  and  there  are  6  fathoms  close  ap  to  the 
rocks  scattered  round  its  base.  It  is  in  Lat.  4°  67'  12"  N.  and  Long. 
6""  8'  40"  W.  King  George  town  stands  on  the  shore  about  i  a  mile  roand 
Swarton  comer,  and  at  the  head  of  the  little  sandy  bay  into  which  the  rivers 
Sassandra  (St.  Andrew),  Tabeta,  Beyh,  and  Gapeh,  pour  their  waters.  The  two 
long  sandy  spits  which  form  the  opening  are  probably  submerged  dazing  the 
rainy  season;  and  then,  a  large  rook  8  feet  high,  which  stands  on  the  end  of  the 
westem  spit,  will  appear  like  an  islet  in  the  middle  of  the  entrance.  On  the  bar  which 
stretches  across  this  opening  the  surf  is  so  heavy  that  no  boats  can  enter. 

Fresco  River  is  80^  miles  eastward  of  King  George  town.  The  mouths  of 
this  river  are  barred-up  in  the  diy  season,  but  are  stated  to  be  open  in  May. 
The  delta  spreads  1^  miles  from  west  to  east,  and  is  divided  into  several  wooded 
islets.  On  the  sandy  point  eastward  of  the  river  stands  a  large  native  town 
named  Fresco;  and  the  main  body  of  water  is  evidently  discharged  at  that  point. 

Between  the  Fresco  and  the  river  of  Grand  Lahou,  for  a  distance  of  86  miles 
E.S.E.  i  E.,  the  coast  is  low,  thickly  wooded,  and  not  thickly  inhabited.  The 
beach  is  everywhere  a  clean  light-brown  sand,  void  of  rocks ;  it  is  nearly  straight  and 
constantly  lashed  by  a  high  surf.  Picaninny  Lahou  is  14  miles  eastward  of  Fresco. 

Half  Lahou  is  16^  miles  east  of  Picaninny  Lahou;  and  Salt  Town  2  miles  further. 

ovaiid  irfOton. — ^The  town  of  Grand  Lahou  is  upwards  of  a  mile  in  length, 
and  stands  on  the  westem  point  of  the  entrance  of  the  river.  This  entrance  is 
very  narrow,  with  a  dangerous  bar  in  front,  on  which  the  sea  breaks  with  so  muoh 
violence  that  it  is  not  passable  by  boats;  and  even  the  native  oanoes  are 
frequently  upset  in  their  efforts  to  bring  off  their  pigs  and  cocoa-nuts.  Both 
points  of  the  river  are  extremely  low  and  sandy ;  on  the  eastern  point  there  is 
another,^but  smaller,  town.    The  two  towns  contain  a  very  numerous  population. 


I. — ^The  seaward  limits  of  this  extensive  native  kingdom  have 
already  been  mentioned  on  page  498,  as  well  as  the  principal  places  on  the  coast, 
along  which  are  found  the  embouchures  of  several  important  streams,  the  various 
affluents  of  which  intersect  the  country  in  every  direction.    Gold  is  said  to  be 
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more  abundant  in  Ashantee  than  in  any  other  part  of  Africa.  That  portion  of 
the  Ashantee  tenitory  named  the  Gold  Coast  is  included  between  Apollonia  and 
the  river  Volta. 

From  Grand  Lahou  a  high  sandy  beach  continues  in  a  straight  line 
E.S.E.  J  E.  nearly  60  miles  to  Picaninny  Bassam.  The  land  is  everywhere  low, 
without  any  remarkable  objects.  The  beach  is  everywhere  steep;  SJ  and 
4  fathoms  being  found  as  close  to  the  surf  as  it  is  prudent  to  venture. 

Bottomless  Pit, — ^Near  Picaninny  Bassam,  in  the  longitude  of  S""  57'  W.,  there 
is  an  extraordinary  feature  of  this  coast,  named  the  "  Bottomless  Pit."  The 
great  bank  of  soundings  which  surrounds  the  continent  of  Africa,  and  which 
extends  to  various  breadths,  and  therefore  with  various  degrees  of  declivity,  but 
even  when  steepest  preserving  a  regular  descent,  here  falls  in  close  to  the  coast, 
and  divides  itself  into  two  parts  by  a  narrow  ravine  or  gully  of  very  great  depth. 
East  and  west  of  this  place  the  outer  edge  of  the  bank  is  14  or  15  miles  from  the 
land,  but  here  it  turns  in  gradually  towards  the  coast  in  a  funnel  shape :  at 
8  miles  off  the  shore,  the  two  lines  of  100  Mhoms  are  8  miles  apart,  with  very 
deep  water  between  ;  at  8  miles  they  approach  each  other  within  less  than  a  mile, 
preserving  200  Mhoms  depth  in  the  channel.  At  a  mile  from  the  shore  the 
channel  is  scarcely  a  quarter  of  a  mile  wide  ;  at  a  third  of  a  mile  there  are  still 
100  fathoms ;  and  finally,  at  the  head  of  this  singular  submarine  valley  there  are 
20  fathoms  water  at  the  very  head  of  the  beach.  The  bottom  is  generally  a  soft 
bluish  mud,  but  at  190  and  at  220  fathoms  some  coral  rock  was  brought  up  by 
the  lead. 

The  land  continues  very  low  for  some  distance  in-shore,  and  when  viewed  from 
the  offing,  in  connexion  with  the  two  ranges  of  hills,  eastward  and  westward,  the 
mind  can  scarcely  resist  the  impression  that  *there  has  been  a  corresponding 
subsidence  there. 

During  the  survey  no  eddies  or  ebullition  in  the  sea  could  be  observed,  such  as 
would  countenance  the  supposition  of  a  subterranean  river  here  finding  an  outlet ; 
and  while  at  anchor  in  18  fathoms,  J  of  a  mile  off  the  eastern  village,  there  was 
no  tide  or  current,  nor  any  discoloration  of  the  water. 

Grand  Bassam. — ^From  Picaninny  Bassam  the  coast  trends  S.E.  by  £. 
15  miles  to  the  mouth  of  the  river  Costa,  on  the  eastern  side  of  which  are  the 
several  villages  of  Grand  Bassam.  The  entrance  to  the  river  is  between  two  low 
sandy  points,  very  narrow,  and  with  a  heavy  surf  upon  the  bar.  The  river  is 
connected  on  both  sides  with  the  stagnant  lagoons  which  occupy  so  large  a  portion 
of  this  coast ;  and  its  volume  of  turbid  water  must  be  considerable,  as  it 
discolours  the  sea  for  4  miles  from  the  shore. 

The  River  Amni  is  27  miles  from  the  Costa ;  the  intermediate  beach  is  nearly 
straight,  with  several  villages,  but  the  surf  generally  runs  so  high  as  to  render 
landing  impracticable.  The  Assini  does  not  directly  communicate  with  the  sea, 
but  after  falling  into  the  lagoon,  runs  8  miles  to  the  westward  before  it  bursts 
throngh  the  bank  and  escapes  over  a  bar,  upon  which  the  sea  usually  breaks  with 
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such  violence  as  to  be  impassable  to  any  boats.  The  sandy  ridge,  which  is  about 
250  yards  wide,  between  the  lagoon  and  the  sea,  carries  only  a  few  shrubs  with 
occasional  clamps  of  trees. 

From  the  river  Assini  a  sandy  beach  runs  S.E.  by  £.  ^  E.  80  miles,  and 
nearly  in  a  straight  line  to  the  river  Albanee ;  and  there  the  narrow  parallel 
lagoon,  which  has  accompanied  this  shore  for  so  great  a  distance,  ceases. 

rort  jipouonia,  the  first  European  fort  met  with  after  leaving  Sierra  Leone, 
stands  on  the  beach  in  Long.  2°  85'  W. ;  it  was  erected  by  the  English,  but 
having  been  some  years  abandoned,  it  is  now  rapidly  going  to  decay. 

A  straight  and  safe  coast  of  12  miles  leads  &om  fort  ApoUonia  to  the  river 
AbmouBso :  the  entrance  of  which  is  very  narrow,  with  a  high  surf  breaking  across  it. 

Seven  mOes  more  of  this  straight  sandy  beach  terminates  it ;  the  Ancobra  river 
divides  it  from  the  knot  of  hills  and  rongh  ground  which  form  cape  Three  Points, 
and  the  whole  aspect  of  the  coast  is  at  once  changed.  The  river  pours  out  a 
considerable  volume  of  water  through  an  opening  of  800  yards  wide,  but  so  full 
of  large  stones  and  rocks  that  the  canoes  cannot  venture  out  except  in  the  most 
tranquil  state  of  the  surf. 

Acrumassi  point,  which  forms  the  east  side  of  the  entrance  to  the  Ancobra, 
throws  ont  a  ridge  of  rocks  and  stones  about  a  ^  of  a  mile ;  at  i  a^mile  S.W.  f  W. 
from  the  point  there  is  a  detached  ledge  of  rocks,  some  above  and  some  under 
water ;  and  W.  by  N.,  1  mile  from  the  same  point,  there  is  a  solitary  breaker. 

AjOm  Bay. — ^From  Acrumassi  point  to  Pepre  point  the  distance  is  nearly  8 
miles  S.  by  E. ;  between  is  Azim  bay,  the  well-knovm  fort  of  that  name  standing 
about  f  of  a  mile  northward  of  Pepre  point.  This  fort  was  originally  built  by  the 
Portuguese,  and  by  them  called  after  St.  Anthony,  but  it  long  since  fell  into  the 
hands  of  the  Dutch  :  it  stands  on  a  low  rocky  point,  with  a  sandy  bay  and  native 
town  on  either  side,  and  some  rocky  ledges  in  front.  The  landing  here  is  safe, 
being  protected  from  the  heavy  swell  by  the  rocky  ledges  and  islets  which  lie  in 
its  vicinity. 

Saiaba  island  lies  a  mile  N.W.  by  N.  from  the  fort,  and  i  a  mile  off  Bonda 
point,  with  which  it  is  partly  connected  by  a  chain  of  rocks  ;  but  between  these 
rocks  there  are  deep  passages  for  boats.  There  is  a  ledge  projecting  from 
Quebrada  point  to  the  S.W.  about  a  cable's  length,  which,  with  two  large  patches 
of  rock  lying  immediately  in  front  of  the  fort,  afford  protection  and  shelter  to  the 
adjacent  beach.  Between  Giba  and  Bobowassi  island  and  the  shore,  as  far  as 
Pepre  point,  the  space  is  nearly  filled  with  a  confused  assemblage  of  rocks  and 
ledges.  These  islets  and  ledges  are  all  steep  on  the  sea  side,  having  4  fathoms 
close  to  them. 

In  March,  1850,  the  Dutch  schooner  Governor  struck  upon  a  dangerous  rock 
in  A  Tim  bay,  having  only  12  feet  water  over  it,  a  piimacle  with  5  fiithoms  around 
it.  It  lies  N.W.  5i  cables  from  the  S.W.  point  of  Bobowassi,  and  S.S.W.  7i 
cables  from  the  middle  of  Saiaba  island.  To  avoid  it  bring  Axim  fort  to  bear 
northward  of  E.  by  K.,  when  you  may  anchor  in  safety  in  6  fathoms. 
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From  Pepr6  point  to  a  point  called  the  Peninsula  the  distance  is  6  miles. 

Eastward  of  the  Peninsula,  a  long  straight  beach  is  interrapted  by  a  projecting 
rock,  on  which  stands  the  min  effort  Brandenburg,  at  the  height  of  115  feet ; 
and  which,  being  overgrown  with  dark  trees  and  shrabs,  is  the  more  conspieaons 
from  its  contrast  with  the  white  sandy  shore  on  either  side. 

The  shore  then  tnms  southward  towards  Frederick  and  West  points,  which  lattor 
is  a  rocky  bluff  with  some  rocks  at  its  base,  and  forms  the  southern  extremity  of 
Brandenburg  bay,  as  well  as  the  western  extremity  of  a  projecting  mass  of  land, 
named  Cape  Three  Points. 

Cav«  TbrM  FDiaM  is  1^  mile  S.E.  by  S.  from  West  point,  imd  projects  from 
the  main  in  a  S.W.  direction  about  i  a  mile,  with  a  large  rock  100  yards  off  its 
pitch,  called  the  Boidan :  this  rock,  which  is  remarkable  whether  seen  from  the 
westward  or  eastward,  is  steep,  and  is  20  feet  high.  It  stands  in  4"*  44'  40"  N.  and 
2°  6'  45"  W. 

The  Cape  Shoals. — ^At  |  of  a  mile  off  Cape  Thifee  Points,  between  ike  bearing 
of  W.  by  S.  and  S.W.  by  S.,  there  are  some  dangerous  patches  of  rock  called  the 
Cape  shoals.  The  least  water  on  them  is  2|  and  8  fathoms,  but  the  soundings 
all  round  are  very  irregular,  and  the  bottom  everywhere  rock-^-the  shallow  parts 
appearing  to  be  large  detached  masses  with  deep  intervening  fissures.  The  lead 
is  a  bad  guide  to  clear  them,  as  to  the  westward,  at  little  more  than  a  cablets 
length,  there  is  from  16  to  8  &thoms  ;  and  to  the  southward,  froml4  to  5  fathoms. 
These  shoals  are  the  more  dangerous  as  the  sea  does  not  always  break,  uid  even 
when  heavy  rollers  break  in  succession  there  is  occasionally  a  considerable  interval 
of  time  before  another  batch  of  sufficient  volume  comes  up.  West  point  and 
Frederick  point  in  one,  N.  |  E.,  ju^  clear  their  western  edge,  and  therefore  the 
former  should  be  kept  well  open  of  the  latter ;  and  in  the  night  no  ship  should 
approach  them  oti  the  western  or  southern  sides  nearer  than  19  fiithoms. 

There  is  a  channel  i  a  mile  wide  between  the  cape  and  cape  shoals,  but  the 
ground  is  very  uneven,  with  some  rocky  heads  carrying  only  4  and  4i  bthoms. 

The  East  point  of  Cape  Three  Points  bears  from  it  E.6.E.  i  E.  2i  miles,  and 
forms  a  high  salient  headland  having  4  or  5  fathoms  dose-to  on  all  sides.  The 
whole  front  of  Cape  Three  Points,  that  is  to  say,  the  space  from  West  point  to 
East  point,  is  a  series  of  hills  with  abrupt  sides  and  rocky  points,  and  its  dangers, 
the  cape  shoais  excepted,  are  visible  at  all  tunes. 

From  East  point  the  coast  continues  of  \he  same  character  for  f  of  a  mile ;  the 
higher  lands  then  recede  from  it,  leaving  an  undulating  countiy  of  less  Ovation, 
and  the  shore  forming  a  sandy  bay  as  far  as  Stephen  point — a  rocky  knoll  at  the 
western  side  of  Aquidah  cove.  The  eastern  side  of  this  cove  is  a  small  peninsula 
crowned  by  the  ruins  of  Aquidah  fort,  belonging  to  the  Dutch,  but  no  longer  occupied. 

Aquidah  Cove  is  divided  into  two  little  sandy  bays,  the  western  one  full  of 
rocks  ;  but  the  other  affording  tolerably  good  landing  on  the  beach  at  high  water, 
close  up  to  a  village.  In  the  rainy  season  there  is  a  small  stream  called  the 
^  Uigator,  with  its  outlet  close  to  the  point  which  separates  the  bays.    The  entrance 
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of  the  cove  is  not  more  than  800  yards  wide,  with  8i  fathoms  mid-channel,  on  a 
sandy  bottom,  bat  shoaling  rapidly  to  the  beach.  From  each  of  the  outer  points 
rocks  ran  out  to  the  S.W.  about  300  yards. 

From  Aquidah  a  sandy  beach  of  8  miles  in  length,  about  E.S.E.  i  E., 
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in  d^th.     A  few  rocks  snrronnd  the  islet,  but    not  extending  farther  than 
180  yards. 

In  the  small  sandy  bay  opposite  Abokori  stands  the  little  yillage  of  Bashan, 
close  to  the  beach  ;  and  the  bay  terminates  li  miles  flEurther  eastward,  at  Bootry 
point,  which  is  bold  and  rocky.  N.N.E.  of  this  point  there  is  a  riynlet,  on  the 
western  side  of  which  stands  the  small  Dutch  fort  of  Bootry  or  Bartenstdn,  close 
to  the  beach,  and  still  occupied  as  a  trading-station. 

At  1|  miles  eastward  of  Bootry,  a  sandy  angle  of  the  shore  terminates  in 
Adoblo  rock,  a  large  black  mass  shaped  like  a  haystack ;  and  there  the  character 
of  the  coast  changes,  from  being  almost  steep-to,  to  reefs  and  irregular  soundings 
with  projecting  rocky  patches.  Adoblo  rock  is  surrounded  for  a  ^  of  a  mile  by 
one  of  these  reefe  ;  and  1^  miles  farther  eastward  another  reef  reaches  out  more 
than  a  mile. 

About  8i  miles  beyond  Adoblo  stands  the  town  of  Pompendi,  on  a  projecting 
point  consisting  of  two  stony  hillocks  with  a  sandy  bay  between  them ;  there  are 
several  outlying  rocks  on  which  the  sea  at  times  breaks  heavily.  With  the  point 
bearing  N.E.  i  E.  and  somewhat  more  than  a  mile  from  the  shore  there  is  a 
small  8-£ftthom  reef  lying  in  the  stream  of  8  &thoms.  The  pitch  of  another  reef 
will  be  found  at  }  of  a  mile  from  Pompendi  point,  into  the  stream  of  6  fathoms  ; 
and  a  patch  of  foul  ground  extends  eastward  of  the  point  for  nearly  a  mile. 

At  1}  miles  E.N.E.  of  Pompendi  is  the  village  and  low  rocky  point  of  A4juah, 
and  hence  a  wavy  line  of  white  beach  extends  4  miles  to  the  low  sandy  point  of 
Tacorady.  In  this  space  there  are  two  foul  patches  with  2^  and  8  &thoms» 
bearing  S.  by  E.  from  A^juah — ^the  outer  one  }  of  a  mile  off  shore,  and  a  little 
farther  eastward  a  broad  belt  of  reefe  fringes  the  beach,  and  continues  all  the  way 
to  Tacorady  point — its  average  distance  from  the  shore  being  more  than  i  a  mile. 
On  reaching  that  point  it  turns  suddenly  in  towards  the  shore,  in  a  N.K.E.  Hue, 
from  whence  it  again  suddenly  branches  off  to  the  eastward  about  f  of  a  mile. 
Another  reef,  but  detached  from  those,  lies  still  &rther  out:  its  shape  is  circular, 
its  diameter  i  of  a  mile,  and  its  centre  bears  S.E.  by  E.  from  Tacorady  point. 
Several  of  its  rocks  show  above  water,  and  though  it  will  be  safer  for  vessels  not 
to  approach  it  within  10  &thoms^  yet  the  lead  will  lead  into  8.  Five  fathoms  will 
be  found  at  the  edge  of  the  surf,  being  a  long  mile  from  the  point.  In  navigating 
from  Dix  cove  to  Tacorady  point  vessels  should  not  come  nearer  to  the  shore  than 
11  fathoms,  unless  desirous  of  trading. 

TaeovadyBay — From  Tacorady  point  to  Secondee  point  it  is  4^  miles 
N.E/by  E.  i  E.  The  coast  falls  back  and  forms  Tacorady  bay,  which  is  composed 
of  several  small  bights,  and  all  divided  by  rocky  points.  The  ruins  of  a  fort  stand 
N.N.E.  a  short  mile  from  Tacorady  point :  it  was  once  a  well-known  Dutch 
settlement.  At  Appoassi  boats  may  land  with  &cility  under  the  protection  of  the 
adjacent  reefs.  From  Appoassi,  with  the  exception  of  one  spot  close  to  the  shore, 
the  beach  is  clean  as  &r  as  Secondee  point ;  and  a  vessel  may  beat  up  in  this  bay 
when  working  to  the  westward  by  common  attention  to  the  lead  ;  the  bottom  is 
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sand  and  mad,  but  rocky  near  the  reefe  of  Tacorady  point.  The  rollers,  which 
westward  of  that  point  generally  break  in  upwards  of  two  ^thorns,  are  here 
comparatively  fideble. 

Fort  Orange. — Secondee  point  is  snrmonnted  by  fort  Orange,  belonging  to  the 
Dutch.  The  fort  is  a  square  of  about  180  feet  in  the  sides,  with  bastions  at  the 
angles.  The  English  also  had  formerly  a  fort  at  this  place,  about  250  yards 
northward  of  the  Dutch  fort,  but  it  was  blown  up  by  the  French  in  the  war  of 
1780,  and  nothing  now  remains  of  it  but  a  heap  of  ruins.  The  population  in 
this  vicinity  are  industrious,  and  the  yams  are  supposed  to  be  the  finest  on  the 
Gold  Coast ;  the  native  fishermen  cure  much  fish,  with  which^ey  traffic  in  the 
interior.  A  ledge  of  rocks,  on  which  the  sea  breaks,  eitends  200  or  800  yards 
N.K.E.  from  the  point ;  but  there  are  2  fitthoms  inside  of  it,  and  it  produces  a 
tranquil  landing  on  the  beach  at  the  village.  In  every  other  direction  a  vessel 
may  almost  lie  alongside  the  point,  at  which  there  are  5  fathoms,  but  the  sound- 
ings are  very  irregular  in  approaching  it. 

Abboaddi  is  the  next  salient  point  to  Secondee,  and  bears  from  it  E.  i  N.  4|^ 
miles,  the  coast  between  them  being  a  bay  about  a  mile  in  depth,  and  containing 
within  it  several  sandy  beaches  and  abrupt  rocky  points,  off  which  there  are 
generally  a  few  rocks.  Abboaddi  is  a  double  point  of  low  rocks,  from  which  a 
narrow  reef  runs  out  i  a  mile  E.S.E.  i  E.,  and  shows  several  of  its  heads  above 
water,  one  of  which  has  a  white  top,  and  stands  800  yards  from  the  point.  There 
is  a  village  at  the  foot  of  the  hillock  which  rises  from  Abboaddi  point,  and  the 
landing  eastward  of  it  is  good. 

oiiama  Bay. — ^At  ]  of  a  mile  E.N.E.  of  Abboaddi  stands  the  Bassaboo  rocks, 
and  from  them  a  reef  projects  nearly  |  a  mile  E.S.E.  Half  a  mile  farther 
northward  there  is  another  foul  point  with  a  similar  reef;  and  thence  to  Ohama 
there  is  a  succession  of  ree&  with  8^  &thoms  close  to  them.  They  lie  within 
I  of  a  mile  from  the  shore ;  but  there  is  a  single  rock,  which  generally  breaks, 
and  which  bears  S.S.E.  i  E.  a  long  mile  from  the  fort  of  Chama.  The  fort  of 
Chama  stands  upon  a  rising  ground  about  800  yards  from  the  beach,  in  Long. 
1**  87'  85"  W.,  and  behind  the  native  town.  It  was  originally  built  by  the 
Portuguese,  and  called  by  them  San  Sebastian,  but  it  has  long  been  in  possession 
of  the  Dutch.  The  approach  to  it  is  covered  by  reefii  of  rocks,  through  which  « 
there  is  a  narrow  passage  for  boats  at  low  water,  provided  the  surf  be  not  high, 
as  the  winding  channel  between  them  may  then  be  perceived  from  a  boat  outside. 
At  high  water  they  are  all  covered  except  a  few  large  boulders,  and  the  sea  breaks 
80  heavily  as  to  present  to  a  stranger  no  apparent  channel.  The  landing  is  to  the 
eastward,  though  the  canoes  safely  wind  their  way  among  the  western  rocks. 

A  mile  beyond  the  fort  the  river  Boosum  Prah  Ms  into  the  bay  between  two 
lagoons.  There  are  but  2  feet  on  the  bar,  which  is,  of  course,  impassable  by  the 
ship's  boats,  so  heavy  are  the  rollers  that  sweep  over  it.  The  natives,  neverthe- 
less, most  adroiUy  paddle  their  canoes  both  in  and  out  of  the  river. 

The  Prah  rock,  on  which  there  are  but  6  feet,  with  8  fathoms  close  round,  is 
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very  small,  and  bears  E.  by  S.  a  mile  from  Chama  fori,  and  S.S.E.  ^  E.  i  a 
mile  from  the  mouth  of  the  Boosnm  Prah.  Vessels  may  freely  anchor  in  tins  bay 
in  7  fathoms,  sand  and  mnd. 

A  straight  beach  of  about  8  miles  in  length  leads  to  Commenda  point ;  the  shore, 
in  parts,  is  low,  and  fronted  by  rocks.  The  point  is  also  low  and  rocky,  and  just 
eastward  of  it  the  river  Soosn  comes  down  the  hill  and  passes  between  the  forts 
of  Commenda.  The  English  fort,  standing  on  the  western  side  of  the  river,  is 
square,  with  bastions  at  the  angles  ;  but  having  been  for  some  years  abandoned, 
it  is  rapidly  going  to  decay.  On  the  opposite  bank  of  the  Soosn,  about  600 
yards  from  the  British  fort,  are  the  ruins  of  a  Dutch  fort ;  and  though  only  a  few 
blackened  walls  remain,  the  Dutch  still  claim  the  territory,  and  cause  their  flag  to 
be  occasionally  shown.  A  native  town  stands  at  the  foot  of  each  fort :  and 
tolerably  good  landing  will  be  found  in  the  little  recess  of  the  beach  between  them, 
under  the  high  bar  of  the  Soosn,  the  waters  of  which  seldom  break  through  it  in 
the  heaviest  rains,  but  spread  into  a  shallow  pestilential  lagoon. 

From  the  rocky  point  of  Commenda,  Ampene  point  bears  E.  by  S.  8  miles.  A 
patch  of  rocks  protrudes  from  this  point  about  800  yards,  and  the  Cassee  ree& 
stretch  off  E.S.E.  li  miles.  Between  these  reefs  and  the  beach  the  chart  shows 
a  single  line  of  soundings  of  8^  fathoms,  muddy  bottom,  and  outside  them  there 
is  the  same  depth  close  to  their  edge,  so  that  the  surf  at  times  breaks  over  them 
in  high  rollers. 

The  town  of  Ampenee,  which  stands  on  the  shore,  is  i  a  mile  eastward  of  the 
point,  and  contains  a  large  population  ;  a  little  &rther  eastward  there  is  another 
town,  Akimfoo,  which  is  built  on  the  summit  of  a  small  hill.  Between  the  two 
towns  the  river  of  Akiaboo  comes  down  to  the  back  of  the  beach ;  and  f  of  a 
mile  beyond  Akimfoo  there  is  another  of  these  pent-up  rivers,  the  Branoo. 

The  village  of  Amquana  stands  on  the  beach  about  li  miles  &rther  eastward  ; 
and  a  little  beyond  the  village,  another  stagnant  river,  the  Bebo.  The  Accra 
reefs,  which  fringe  the  coast  hereabout,  show  themselves  in  three  distinct  patches, 
on  which  the  rollers  break  with  tremendous  friry.  There  are  4  &thoms  close  to 
their  outer  face,  and  their  eastern  extreme  is  at  least  i  a  mile  from  the  shore. 

BZJonrA. — In  Long,  l*"  20'  15"  W.  stands  the  castle  of  St.  George,  which 
was  the  first  European  settlement  on  the  coast  of  (ruinea,  having  been  erected  by 
the  Portuguese  in  1481.  It  was  captured  by  the  Dutch  in  1687,  and  was  finally 
ceded  to  that  nation  by  the  crown  of  Portugal  in  1641,  together  with  some  other 
similar  and  dependant  settlements  of  the  Portuguese.  The  Dutch  soon 
strengthened  their  position,  built  a  commanding  fortress  on  the  adjacent  lull  of 
St.  Jago,  and  successfrilly  repelled  the  repeated  attacks  of  the  whole  force  of  the 
king  of  Ashantee.     It  is  now  their  head  quarters  on  this  coast. 

The  castle  stands  obliquely  on  a  low  rocky  peninsula,  along  the  eastern  side  of 
the  small  river  Beyah.  This  peninsula  is  connected  by  a  wooden  bridge  with  the 
opposite  bank ;  and  from  this  bridge  to  the  sea  the  river  is  confined  by  two  stone 
embankments.    A  large  native  town,  Elmina,  which  occupies  the  whole  breads 


i  W.  and  about  1^  miles  from  the  castle. 

From  Cape  Coast  Castle  to  point  Moree  the  distance  is  2}  miles.  On  an 
eminence  above  the  point  are  the  rains  of  the  square  fort  of  Nassau,  which  belongs 
^  the  Dutch,   though  now  abandoned.     A  rock  lies  400  yards  eastward  of  the 
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of  the  isthmus,  extends  along  the  heach  westward  of  the  castle,  and  oommnnicates 
with  it  hy  a  drawbridge. 

Elmina  point  is  surrounded  by  a  bed  of  rocks,  which  extends  eastward  as  well 
SB  southward,  about  2  cable's  lengths,  and  on  which  the  sea  breaks  with  great 
riolence,  especially  when  the  sea-breeze  sets  in.  These  rocks  are  of  essential 
lervice  in  sheltering  the  landing-place  at  the  mouth  of  the  Beyah,  where  the  water 
|l,  howeyer,  very  shoal ;  the  ship's  boats  ground  at  some  distance  from  the  beach, 
ind  nothing  drawing  more  than  15  inches  can  enter  between  the  stone 
|Bubankmcnts. 

I  The  usual  anchorage  off  Elmina  is  in  7  or  8  fathoms,  sand  or  shells  and  mud, 
^d  a  mile  or  more  from  the  castle,  with  Mount  Eguoffo  a  little  open  eastward  of 
Bt.  Jago. 

Cape  Coast  CaaU«. — is  6^  miles  eastward  of  Elmina,  in  Long,  l*"  18'  40"  W., 
mad  Lat.  5""  6'  5''  N.,  and  stands  on  a  rock  which  forms  an  obtuse  angle  in  the  line 
^the  shore.  It  was  one  of  the  early  settlements  of  the  Portuguese,  but  was  ceded 
to  the  Dutch  in  1641,  in  whose  hands  it  remained  till  1665,  when  it  was  taken  by 
phe  English,  and  finally  secured  to  them  by  the  treaty  of  Breda  in  1667. 

The  landing-place  is  in  a  small  bay  under  the  north-east  bastions,  and  just 
|>ehind  some  rocks  which  generally  afford  much  shelter  from  the  sea.  From  the 
ilanding-place  the  groimd  rises  gradually  to  the  castle,  which  contains  the 
r  Governor's  and  officers'  houses,  with  a  chapel,  school,  hospital,  and  storehouse, 
besides  the  Hall  of  Justice.  There  are  also  several  spacious  water-tanks  from 
which  Tessels  are  occasionally  supplied,  but  only  by  permission  of  the  Governor. 
At  a  short  distance  from  the  castle  there  are  three  detached  forts  on  commanding 
hills,  fort  Victoria,  fort  Macarthy,  and  fort  William. 

On  the  latter  a  fixed  light  is  shown  at  192  feet  above  the  sea,  and  all  vessels 
in  the  road  are  enabled  to  rate  their  chronometers  by  a  ball  which  is  dropped  from 
the  flagstaff  every  day  at  the  instant  of  mean  noon. 

The  town  occupies  a  considerable  space  northward  of  the  castle ;  and,  besides 
its  long  lines  of  huts,  contains  a  chapel  and  some  handsome  well-furnished  houses ; 
a  few  of  them,  belonging  to  the  merchants,  display  much  taste,  both  inside  and 
out,  and  the  residence  of  the  native  chief  has  a  most  respectable  appearance.  A 
huge  solitary  stone  that  rises  through  the  beach,  westward  of  the  castle,  is  called 
Tabara's  Wife. 

During  the  dry  season,  vessels  may  anchor  anywhere  off  the  castle,  as  the 
ground  is  clear  of  rocks,  the  bottom  being  generally  fine  dark  sand,  with  sometimes 
minute  broken  shells,  and  the  depth  decreases  regularly  and  slowly  to  the  shore  ; 
but  in  the  rainy  season,  when  there  is  usually  a  long  swell,  it  will  be  prudent  to 
anchor  in  lOj&thoms,  with  the  castle  and  fort  William  m  one,  bearing  N.  by  W. 
i  W.  and  about  1^  miles  from  the  castle. 

From  Cape  Coast  Castle  to  point  Moree  the  distance  is  2f  miles.  On  an 
eminence  above  the  point  are  the  ruins  of  the  square  fort  of  Nassau,  which  belongs 
^  the  Dutch,   though  now  abandoned.     A  rock  lies  400  yards  eastward  of  the 
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point,  showing  two  black  heads,  on  which  the  sea  breaks.  Eastward  of  the  point 
there  are  two  barred-up  rivulets,  the  Epper  and  the  Amfoor,  and  thence  a  clean 
shore,  partly  sand  and  partly  rock,  as  far  as  the  bold  commanding  point  of  Anashun. 

Nearly  a  mile  eastward  of  Anashnn  point,  and  ^  of  a  mile  S.  by  E.  from  the 
trading  house  on  an  eminence  in  the  village  of  Brewah,  there  is  a  breaking  rock, 
with  4  fathoms  close  to  its  enter  side. 

Along  the  coast  from  Anashun  point  to  Anamaboe,  a  distance  of  8  miles,  the 
beach  is  very  foul,  with  ofif-lying  rocks  to  the  distance  of  a  ^  of  a  mile  in  some  places. 

Anamaboe. — The  British  fort  of  Anamaboe  stands  in  Long,  l""  6^'  W.,  in  a 
little  cove  upon  a  flat  sandy  beach.  It  is  a  square,  with  regular  bastions  at  the 
angles,  and  contains  good  barracks  and  storehouses,  as  well  as  a  handsome  hall» 
and  other  buildings  for  the  accomodation  of  the  ganison.  The  westernmost  of  the 
flye  hills  of  Gormantine  in  one  with  Anamaboe  fort,  is  a  good  mark  for  anchoring, 
as  the  ground  in  that  line  is  excellent,  all  blue  mud  with  sand  and  shells  ;  and  the 
approach  to  the  shore  quite  regular  from  9  fathoms  at  2  miles  to  6  fathoms  at  1 
mile,  so  that  a  vessel  can  take  any  berth  she  chooses,  according  to  the  season. 

Not  quite  a  mile  eastward  of  Anamaboe  the  hill  and  foill  point  of  Agah,  with  a 
small  native  town,  projects  into  the  sea ;  and  some  confused  ledges  of  rocks  project 
a  i  of  a  mile  farther. 

On  a  hill  which  rises  from  a  bold  rocky  base  about  a  milerE.N.E.  of  Agah  stands 
the  ruins  of  fort  Coimantine.  On  the  south-west  side  of  the  fortress  there  is  or 
was  a  tower  146  feet  above  the  sea.  The  ruin  is  said  to  be  at  present  the  most 
picturesque  of  any  on  the  coast.  It  is  now  entirely  abandoned,  though  the 
sovereignty  is  still  claimed  by  the  crown  of  the  Netherlands.  On  the  western  side 
of  the  fort,  down  the  slope  of  the  hill,  there  is  a  small  native  village ;  and  on  the 
eastern  side  a  winding  path  leads  to  a  little  sandy  bay,  which  is  the  usual  landing- 
place.  The  small  river  Etsin,  barred  up  in  the  dry  season,  discharges  its  waters 
by  two  branches  during  the  rains,  one  into  this  bay,  and  the  other  nearly  a  mile 
fjEurther  eastward ;  and  across  the  valley  which  the  Etsin  drains,  at  the  distance  of 
about  a  mile  from  the  fort,  the  large  native  town  of  Gormantine  stands  at  the 
comer  of  a  ridge  of  high  ground. 

At  Gormantine  the  character  of  the  coast  again  changes,  turning  suddenly 
E.S.E.  i  E.,  and  preserving  an  unknown  line  of  straight  sandy  beach  for  15  miles 
to  the  village  of  Koontanquerry.  In  this  extent  the  approach  to  the  coast  is  clear, 
without  a  single  rock,  and  the  soundings  are  perfectly  regular  over  a  bottom  of 
fine  sand  and  broken  shells.  The  coast  is  very  low,  and  on  its  margin  are  10 
villages,  each  standing  in  a  dark  clump  of  cocoa-nut  trees.  It  possesses  also  a 
few  streams,  of  which  the  Amissa  and  the  Nacqua  are  the  largest. 

TarUamquerry. — About  2  miles  beyond  Koontanquerry  is  Tantamquerry  point, 
where  there  is  a  native  village  called  Tooam,  with  a  conspicuous  whitewashed 
house  in  front  of  it ;  but  the  landing  there  is  difficult.  The  old  English  castle  of 
Tantamquerry  stands  on  the  crest  of  a  rocky  hill,  a  ^  of  a  mile  eastward  of  the 
l-oint ;  it  has  long  been  abandoned,  and  is  now  a  complete  ruin,  choked  with  jungle. 
Babli  point,  1 J  miles  farther  east,  is  a  large  black  rock,  on  both  sides  of  which 
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there  is  a  good  deal  of  fool  ground.  On  each  side  of  it  also  there  is  a  stagnant 
lagoon ;  and  a  ^  of  a  mUe  inland  from  the  point  the  village  of  Leggoo  appears  on 
a  rising  ground. 

Gammah, — From  Leggoo  the  coast  trends  E.N.E.  2}  miles  to  Gammah,  which 
stands  on  the  eastern  part  of  a  high  donhle  point  of  rock  ;  the  English  once  had 
a  ibrt  or  trading-honse  here,  called  Mumfort,  but  no  vestige  of  it  now  remains. 
A  mile  beyond  Gammah,  and  2  cables'  lengths  from  the  shore,  there  is  a 
breaking  rock,  with  2}  Mhoms  close  round  it. 

A  mile  farther,  the  point  of  Apam^orms  like  a  small  hummock  on  the  eastern  side 
of  a  saddle-shaped  hill,  which  rises  immediately  from  the  sea,  and  which  is  sur- 
rounded by  rocks  above  and  under  water :  these  rocks  extend  nearly  i  a  mile 
along  the  coast  on  either  side,  but  not  outwards  more  than  i  a  mile.  On  the 
hummock  there  is  a  native  town,  as  well  as  the  ruins  of  the  old  Dutch  fort  of 
Apam.  The  bay  eastward  of  Apam  point  is  smooth,  though  shallow,  being 
sheltered  by  the  point  and  its  suiTounding  rocks  ;  the  landing  is  good  and  dry, 
and  a  canoe  is  employed,  for  it  is  too  shoal  for  ship's  boats.  The  little  river  of 
Apam  has  its  entrance  at  the  head  of  the  bay,  but  the  bar  is  only  passable  in  canoes. 

Eastward  of  the  river  Apam  there  is  a  sandy  beach  1}  miles  in  length  as  fsn 
as  the  rocky  point  of  Eitchoroo  ;  and  in  the  interval  there  are  some  detached  rocks, 
which  stretch  out  nearly  i  a  mile  from  the  shore.  Two  of  them  show  their  black 
heads  above  w^ter,  and  are  called  the  Assakri. 

Eastward  of  Kitchoroo  there  is  a  long  ledge  of  rocks,  on  which  the  sea  breaks 
heavily  ;  it  is  a  J  of  a  mile  in  breadth,  and  accompanies  the  beach  for  a  mile,  to 
the  foot  of  Mamqnady  hill.  The  natives  of  the  village  of  Mamquady  ply  their 
canoes  among  these  breakers  with  great  dexterity,  and  beach  and  launch  them 
freely  under  the  shelter  they  afford. 

Winnebah. — The  point  of  Winnebah  bears  E.  ^  N.  distant  7  miles  from  fort 
Apam.  The  town  stands  on  the  beach  of  a  small  bay  on  the  eastern  side  of  the 
point,  and  above  the  town  are  the  ruins  of  a  British  fort.  Two  white-washed 
trading-houses  on  the  point  are  easily  seen  when  approaching  from  the  westward. 
At  low  water  the  landing  here  is  good  for  canoes,  being  sheltered  by  the  reefs  off 
the  point,  which  are  then  uncovered ;  but  at  high  water  it  is  very  difficult.  The 
river  Ayhnsoo  falls  into  the  sea  a  mile  eastward  of  Winnebah,  and  being  somewhat 
sheltered  by  that  point,  as  well  as  by  the  adjacent  rocks,  its  mouth  is  always  open. 

From  the  Ayhnsoo  river  a  straight  sandy  beach  runs  E.  ^  S.  Gi  miles  to 
Meredith  point,  when  the  coast  again  becomes  rocky  and  turns  more  to  the 
northward. 

Barraooe. — ^Barracoe  point,  which  As  j  of  a  mile  E.N.E.  of  Meredith  point, 
is  high  and  rugged,  and  of  a  dirty-red  colour.  On  an  eminence  above  it  stands 
the  native  town  of  Seniah,  as  well  as  the  abandoned  Dutch  fort  of  Barracoe, 
which  is  in  a  state  of  rapid  decay  ;  but  some  patches  of  whitewash  still  remain 
npon  the  walls,  and  render  the  building  visible  from  the  offing  when  the  sun  shines 
upon  it.     Seniah  is  large,  and  much  cleaner  than  most  of  the  to\vns  on  this  coast 
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Fettdh  Pointy  2J  miles  north-eastward  of  Barracoe,  id  sandy  on  the  western 
side,  bnt  eastward  a  rocky  cli£f  tarns  at  right  angles  to  the  coast,  and  forms  a 
bay  \  a  mile  across,  at  the  head  of  which  the  town  of  Fettah  stands  npon  a 
rising  ground,  with  the  little  river  Kahkoo  winding  round  its  foot.  When  closed 
in  the  dry  season,  this  river  spreads  itself  into  a  lagoon  beneath  the  town. 
Fettah  affords  better  landing  than  any  place  on  the  coast,  except  Dix  Gove  and 
Elmina.  About  \  a  mile  eastward  of  Fettah,  a  reef  projects  from  the  shore  2  or 
8  cables'  lengths ;  the  remainder  of  the  shore  is  clean  as  &r  as  Nyanyano, 
which  stands  in  a  grove  of  high  trees,  and  at  Jihe  foot  of  the  village  a  little  river 
passes  from  behind  a  small  rocky  point  into  the  sea.  A  few  rocks  lie  close  off 
the  mouth  of  the  river ;  and  to  the  eastward  a  long  beach,  but  slightly  curved 
and  everywhere  safe,  extends  for  12  miles  to  Akrah. 

AtTttATT — ^Akrah  point  is  a  rock  situated  in  Long.  O*'  11'  25"  W.,  bat  its 
outer  extremity,  on  which  Fort  James  is  built,  rises  only  86  feet  above  the  sea. 
A  few  scattered  rocks  lie  round  its  base  ;  and  the  landing-place  is  a  little  patch 
of  sand  scarcely  sheltered  by  those  rocks.  The  surf  is  so  high,  and  it  requires 
BO  much  skill  as  well  as  local  experience  to  pass  through  it  with  success,  that  no 
ships'  boats  should  ever  attempt  to  land  ;  but  the  natives  in  their  canoes  have 
from  long  practice  acquired  the  habit  of  landing  and  embarking  with  ease  and 
safety.  The  town  spreads  N.E.  and  N.W.  of  the  fort ;  it  consists  of  several 
narrow  streets  of  native  dwellings,  but  it  can  also  boast  of  some  good  houses, 
belonging  to  the  English  merchants.  Water,  cattle,  small  stock,  fruit,  vegetables, 
and  other  supplies  may  be  obtained  here  ;  but  application  should  immediately  be 
made  to  some  merchant  of  respectability.  There  is  a  constant  communication 
between  Akrah  and  the  Ashantees,  who  bring  from  the  interior  much  of  the  gold 
exported  from  this  place ;  and  as  the  country,  as  far  as  the  high  range  of  hills 
recently  mentioned,  is  a  fine  open  plain  with  a  light  soil,  studded  with  shrubs, 
and  not  much  heavy  timber,  agreeable  and  healthy  rides  may  be  made  in  all 
directions. 

On  the  eastern  side  of  Fort  James,  between  600  and  700  yards  from  it,  are 
the  ruins  of  the  Dutch  fort  of  Crevecoeur. 

CHBXSTZAirsBOBO, — Two  uiiles  eastward  of  Fort  James  the  castle  of 
Christiansborg  stands  upon  a  rocky  point  about  85  feet  above  the  sea.  On  each 
side  of  it  the  beach  forms  a  slight  sandy  bay,  and  in  front  there  are  a  few 
scattered  ledges  of  rock,  on  which  the  sea  breaks  heavily.  The  castle  was 
originally  built  by  the  Portuguese,  but  after  several  times  changing  masters  it 
was  confirmed  to  the  Danes  in  1694,  who  ceded  it  to  Great  Britain  in  1850 ;  it 
has  from  time  to  time  received  various  additions  until  it  has  become  a  consider- 
able  and  imposing,  but  very  irregular,  sti-ucture.  Within  it  are  several  buildings 
such  as  a  chapel,  hospital,  and  storehouses,  with  spacious  and  airy  quarters  for 
the  Governor  and  officers. 

The  native  town,  which  lies  northward  of  the  castle,  has  not  a  very  cleanly 
appearance,  and  the  adjacent  pool  of  stagnant  water  does  not  much  contribute  to 
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the  salabrity  of  the  place.  Westward  there  is  a  Martello  tower  on  a  small  sandy 
eminence,  and  also  a  black  wooden-framed  windmill.  Further  inland  there  are  a 
few  detached  dwelling-honses,  belonging  to  the  merchants. 

The  landing  at  the  Castle  point,  which  is  nsnally  effected  under  the  imperfect 
shelter  of  the  rocks,  is  very  difficult,  and  seldom  attempted,  except  by  the  natives 
in  their  canoes. 

The  merchants  of  British  and  Danish  Akrah  have  made  a  handsome  road 
between  those  places,  with  trees  on  each  side,  which  render  it  an  agreeable  walk 
or  drive. 

From  Christiansborg  a  sandy  beach  with  a  few  rocky  patches  runs  East  a 
couple  of  miles  to  the  village  of  Labadee.  Three  miles  farther  there  is  a  large 
native  town  called  Tassy,  and  westward  of  the  town  may  be  seen  the  British  fort, 
named  Auyusieriborg. 

Little  Ninyo,  2  miles  eastward  of  Tassy,  stands  on  a  rising  ground,  i  of  a 
mile  from  the  fehore :  and  Temma,  5  miles  farther,  has  a  similar  position,  with  a 
fine  green  slope  down  its  eastern  bay.  In  the  interval  between  Tassy  and 
Temma,  about  1^  miles  short  of  the  latter,  there  is  a  small  black  rock  on  the 
eastern  end  of  a  long  ledge,  and  detached  from  the  shore  nearly  800  yards,  which 
lies  exactly  on  the  meridian  of  Greenwich. 

At  1}  miles  beyond  Temma,  the  beach  forms  a  point  from  which  a  short  reef 
projects  southward ;  and  another  1^  miles  brings  us  to  Grove  point,  with  a 
similar  reef  projecting  eastward.  From  this  point  likewise  a  spit  or  tongue, 
which  has  been  named  the  Vernon  Bank,  runs  off  fuUy  12  miles  in  an  E.  by  S. 
direction,  and  consequenUy  at  an  angle  of  about  1^  points  with  the  general  trend 
of  the  shore.  Its  formation  is  very  irregular,  some  casts  of  the  lead  showing 
sand,  others  gravel,  stones,  and  narrow  ledges  of  rock.  The  average  depth  on  it 
is  between  6  and  6  fathoms,  and  on  the  shoalest  part  H  fathoms,  which  is  south 
of  Ponee.  There  are  10  fathoms  close  to  it  on  its  southern  side,  and  on  the 
northern  8  or  9  Mhoms,  with  regular  soundings  thence  to  the  shore,  consisting 
of  brown  sand  with  minute  broken  shells.  It  is  believed  that  there  is  no  danger 
on  any  part  of  this  bank,  but  vessels  would  do  well  not  to  approach  it  unneces- 
sarily within  12  or  18  fisithoms. 

In  a  bay  If  miles  eastward  of  Grove  point  is  the  town  of  Ponee,  on  a  rising 
ground  ^  of  a  mile  from  the  beach.  The  usual  landing-place  for  Ponee  is  on  the 
beach  close  northward  of  Grove  point,  the  reefs  off  which  afford  some  little 
shelter. 

About  Qi  miles  eastward  of  Ponee  stands  the  town  of  Prampram,  near  the 
summit  of  a  low  hill,  J  of  a  mile  from  the  beach.  Near  the  beach  below  the 
town  may  be  seen  some  native  houses,  and  the  ruins  of  fort  Vernon,  which 
formerly  belonged  to  the  British,  but  has  been  for  some  years  abandoned.  The 
landing-place  is  opposite  the  fort,  on  a  clear  bit  of  the  beach  between  two  patches 
of  rocks  which  extend  a  mile  on  each  side,  and  on  which  the  sea  breaks  violently, 
k — ^From  Prampram  the  coast  trends  E.  by  N.  4  miles  to  the 
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Ningo  riyer,  which,  though  small,  is  said  to  be  always  open,  and  nayigabk  lor 
canoes,  whenever  the  heavy  surf  which  rolls  in  upon  the  bar  allows  them  access. 
Its  entrance  is  very  narrow,  between  two  low  sandy  points.  On  the  eastern  point, 
the  British  fort  of  Fredensborg  appears  to  be  nearly  smothered  in  a  thick  tope 
(grove)  of  cocoa-nut  trees. 

For  nearly  4  miles  eastward  of  the  Ningo  the  beach  is  accompanied  by  a  broad 
ledge  of  rocks,  over  which  the  small  river  Mumo  discharges  itself,  and  being 
protected  by  them,  its  mouth  is  probably  always  open.  The  ledge  has  d  fathoms 
as  close  as  a  rowboat  can  approach  the  heavy  surf  which  rolls  over  it  incessantly. 
These  rocks  are  the  last  seen  upon  this  coast. 

From  the  above  ledge  of  rocks  to  the  entrance  of  the  river  Yolta  there  is  an 
uninterrupted  beach  of  26  miles  in  length,  and  so  slightly  curved  as  not  to  recede 
more  than  2  miles  from  the  straight  course,  which  is  E.S.E.  i  E. 

The  shore  soon  breaks  down  into  a  mere  ridge  of  sand  with  a  few  bushes.  This 
ridge  is  not  more  than  12  or  15  feet  in  height,  and  continues  for  13  miles  to 
Occo,  separating  throughout  that  space  the  sea  from  the  great  salt  lagoon  and 
the  swamps  which  are  produced  by  the  overflowing  of  the  Volta.  From  the 
mast-head  the  whole  face  of  the  country  appears  a  wooded  morass,  as  far  as  the 
eye  can  reach ;  and  the  surface  of  the  lagoon  is  broken  by  large  tracts  of  swamps, 
some  of  which  are  covered  with  grass,  and  others  by  jungle,  with  here  and  there 
a  few  high  trees. 

The  village  of  Occo  is  200  or  800  yards  from  the  beach,  near  tl^  eastern 
extremity  of  the  lake ;  and  surrounded  by  cocoa-nut  trees,  which,  as  there  are  no 
others  near  it  on  either  side,  give  it  the  appearance  of  an  island  when  seen  from 
a  distance.  'At  a  ^  of  a  mile  eastward  of  Occo,  the  ground,  though  intersected 
by  swamps,  is  again  covered  with  verdure  and  is  again  succeeded  by  thick  groves 
of  pMm-trees  mixed  with  jungle,  which  extend  to  the  banks  of  the  Volta. 

T]i«  Biyer  Volta. — This  river  is  said  to  come  from  a  long  distance  in  the 
interior,  and,  separating  the  great  kingdoms  of  Ashantee  and  Dahomey,  passes 
near  the  northern  base  of  the  Ningo  Grande  peak ;  thence  it  takes  a  south- 
easterly direction  towards  the  coast,  and  enters  the  sea  between  two  low  spits  of 
sand,  in  Long,  0°  4tV  15"  E.  The  western  spit  is  nearly  2^  miles  in  length,  and 
leaves  only  an  entrance  (between  it  and  the  eastern  point)  of  ^  of  a  mile  in 
breadth.  The  bar,  upon  which  are  about  10  feet  of  water,  sweeps  round  in  a 
semicircle  before  the  outlet  of  the  river,  to  the  distance  of  nearly  a  mile  from  the 
coast,  and  sometimes  the  surf  upon  it  is  too  heavy  for  any  boats  to  attempt  to 
cross. 

Immediately  within  the  two  sandy  spits  which  form  the  entrance,  it  expands 
into  a  wide  basin,  both  banks  of  which  appear  to  be  formed  by  small  islands 
covered  with  mangroves  down  to  the  water's  edge.  The  greater  part  of  this  basin 
is  occupied  by  a  mass  of  islands  partially  covered  at  high  water ;  these  divide  the 
river  into  two  branches.  Northward  of  this  the  branches  are  united,  and  form 
a  reach  of  considerable  magnitude  with  a  northern  direction. 
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Abont  4  miles  within  the  entrance,  and  on  the  western  branch  of  the  river,  is 
the  town  of  Adcln,  which  is  said  to  contain  8000  inhabitants  ;  near  it  are  the 
ruins  of  the  fort  of  Kongensteen,  ceded  to  the  British  in  1850. 

In  front  of  the  bar  there  is  a  depth  of  5  fathoms  within  75  fathoms  of  the 
actnal  breakers,  an  the.  bottom  being  composed  of  mad  and  sand,  affords 
good  anchorage. 


BABOBIBY  Axn>  BSHZST. — That  portion  of  the  Gulf  of  Guinea  coast  which 
belongs  to  the  former  of  these  kingdoms,  is  said  to  be  bounded  westward  by  the 
river  Volta,  and  eastward  by  the  river  Lagos.  Concerning  Benin  there  is  almost 
an  equal  absence  of  positive  information,  but  its  sea-front  is  generally  considered 
to  extend  from  the  river  Lagos  to  that  of  Old  Calabar.  Within  these  limits  is  the 
celebrated  '*  Bight  of  Benin,"  the  great  theatre  of  the  slave  trade  in  former  years. 

The  Bight  of  Benin,  proper,  is  comprised  between  cape  St.  Paul*  and  cape 
Formosa,!  which  bear  from  each  other  S.  73°  25'  E.  and  N.  78°  25'  W.  (true) 
or  nearly  S.E.  J  E.  and  N.W.  i  W.,  818  miles,  from  which  chord  line,  at  two- 
thirds  of  a  mile  the  distance  from  cape  St.  Paul,  the  cnrve  of  the  shore  recedes 
96  miles  northward  to  Odi. 

The  length  of  the  shore  is  about  880  miles  ;  a  long  monotonous  range  of  sandy 
beach,  and  so  uniformly  low  and  flat,  that  not  a  single  inland  eminence  is  visible 
from  the  offing ;  indeed,  every  object  on  the  shore  dips  at  a  12  miles  oifing ; 
jungle,  with  groups  of  trees,  covers  the  whole  of  the  western  division  of  the  bight, 
but  interspersed  with  numerous  villages  and  straggling  beachmen's  huts  ;  and 
through  this  long  portion  of  the  coast,  there  is  but  one  permanent  outfall  for  the 
lagoon  waters,  namely,  at  Lagos. 

The  distinguishing  characteristic  of  the  south-eastern  division  of  the  bight,  is 
a  continuous  dense  mass  of  trees,  no  longer  fringed  by  a  bright  sandy  beach,  but 
growing  up  from  the  high.water  margin  of  the  sea,  and  the  many  rivers  and 
creeks  which  cross  the  Delta  of  the  Niger.  Much  vegetable  matter  and  silt  are 
discharged  at  every  ebb-tide,  which  discolour  the  blue  ocean  water  with  a  filthy 
scum  of  a  brown  colour,  and  accompanied  by  a  sickening  smell,  for  the  distance 
of  several  miles. 

Soundings. — The  average  breadth  of  the  bank  of  soundings  is  here  upwards  of 
80  miles,  while  off  the  western  part  it  is  but  16 ;  and  abreast  of  cape  St.  Paul 
there  are  200  fathoms  with  no  bottom,  dropping  from  16  fathoms  at  only  6  miles 
off  shore.  This  broad  bank  of  soundings,  however,  affords  a  useful  warning  to 
the  manner,  if  he  will  use  his  lead  on  a  part  of  the  coast  which  is  skirted  with 


•  In  Lat.  5»  47'  36"  N.,  and  Long.  0'  56'  43"  E. 

f  At  tho  mouth  of  the  Qoarra  Branch  of  the  Kiger,  in  Lat.  4°  16'  21"  N.,  and  Long. 
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muddy  shallows  to  sach  a  distance  that  the  snrf  is  not  heard,  while  along  the 
western  portion,  yon  may  stand  in  to  6  fathoms,  or  ^  of  a  mile  firom  the  beach. 
In  the  eastern  portion  also  the  land  is  frequently  obscured  by  exhalation  (locally 
termed  smokes),  which,  in  the  dry  season,  especially  from  November  to  May, 
prevails  throughout  the  bight ;  but  with  less  perplexing  effects  on  the  western 
coast,  where  the  bright  sandy  beach,  with  its  fringe  of  foaming  surf,  is  easily  seen 
through  the  haze,  or  makes  itself  heard  in  time,  to  warn  him  of  his  proximity  to 
the  shore.  Even  there,  however,  the  lead  should  always  assist  the  look-out,  lest 
he  should  unexpectedly  find  himself  within  the  baiTling  influence  of  the  swell  and 
rollers, — ^the  sagging  leeway  effect  of  which  should  be  allowed  for  at  the  rate  of 
half  a  knot  an  hour,  when  shaping  courses  at  night,  or  in  hazy  weather  by  day. 
Let  it  be  borne  in  mind  that  the  hurling  action  of  the  swell,  at  the  back  of  the 
surf,  will  sometimes  seize  a  vessel  at  f  of  a  mile  off  the  beach,  when  ground 
tackle  would  little  avail,  should  she  miss  stays.  Even  steamers  ought  not  to 
shoal  the  soundings  below  8  &thoms,  for  unless  their  paddle-noise  is  occasionally 
stopped,  the  surf  roar  will  not  be  heard  in  time,  though  audible  long  before  the 
foam  can  be  seen  on  foggy  mornings.  If  there  be  no  particular  motive  for 
hugging  the  shore  at  night  along  the  western  coast,  the  best  rule  for  preserving 
a  4  or  5  miles  offing,  is  to  keep  in  12  fathoms. 

Along  the  eastern  arm  of  the  bight,  that  depth  will  give  an  offing  of  9  miles, 
which  is  desirable,  not  only  on  account  of  its  shallows,  but  from  the  heavy  ground 
swell  that  is  perpetually  rolling  in  ;  and  therefore,  if  the  land  be  not  visible,  and 
if  with  the  vessel's  head  off  shore,  she  is  decreasing  her  soundings  below 
12  fathoms,  she  should  be  anchored ;  and  the  more  especially  if  supposed  to  be 
opposite  any  of  the  river  entrances,  as  the  indraught  of  the  flood-tide  extends 
6  or  9  miles. 

Tornadoes, — Amid  the  anxieties  of  the  commander  of  a  ship  in  such  a 
deleterious  climate,  and  on  such  an  inhospitable  coast,  without  a  lighthouse,  or  a 
single  harbour  of  refuge,  it  will  be  no  small  relief  to  be  assured,  that,  throughout 
the  bight  of  Benin,  there  does  not  exist  a  detached  shoal  of  any  description,  and 
that  no  lasting  gale  of  wind  ever  occurs.  She  has  only  to  be  kept  clear  of  the 
actual  beach  on  the  western  side  of  the  bight,  as  well  as  off  the  river  bars  on  the 
eastern  side,  which  common  vigilance  can  ensure ;  and  to  be  prepared  for  the 
tornadoes  which  periodically  will  assail  her  with  more  or  less  fury, — and  which 
otherwise  may  dismast,  or  throw  her  on  her  beam  ends.  These  visitations, 
however,  give  ample  warning,  they  are  of  brief  duration,  and  always  blow  off 
shore  ;*  but  they  may  take  place  during  any  period  of  the  24  hours  from  the 
beginning  of  March  to  the  end  of  June.  Thunder  precedes  the  gathering  arch  of 
clouds,  which  darkens  the  horizon  in  the  direction  from  whence  the  burst  of  wind 
and  rain  is  to  come.  The  barometer  indeed  gives  no  indication  of  their  approach, 
and  maintains  its  uniform  quiescent  state,  which  in  this  region  varies  but  a  Hne 

*  Bee  also  page  75. 
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above  or  below  80  inches  throughout  the  year  ;  but  the  thermometer  soon  flEills 
S''  as  the  tornado  sweeps  along,  and  continues  to  indicate  its  cooling  effects  for 
some  hours  after,  which,  with  the  acceptable  supply  of  rain-water,  somewhat 
requites  the  anxious  bustle  upon  deck,  and  the  terrible  increase  of  heat  below,  as 
all  scuttles  are  necessarily  closed. 

The  tornado  begins  by  agitating  the  surhce  of  the  sea,  so  as  to  be  seen  by  day, 
or  heard  by  night ;  rain  sometimes  accompanies  the  first  furious  burst,  and  is 
driven  with  such  force  as  to  render  it  impossible  to  look  to  windward,  or  discern 
anything  beyond  a  few  yards'  distance,  and  its  noise  so  overcomes  the  loudest 
voice,  that  all  orders  necessary  to  meet  the  exigency  (particularly  if  it  assumes  a 
whirlwind  character)  must  be  conveyed  by  messengers. 

In  order  to  sustain  the  first  impression  of  a  severe  tornado,  it  is  in  general 
prudent  to  bear  up  from  the  indicated  quarter — ^to  furl  all,  including  the  awnings, 
to  strike  top-gallant  masts,  get  up  the  lightning  conductors,  and  boom  them  well 
out,  bar  in  all  ports  and  scuttles,  and  to  hoist  the  fore-staysail,  for  it  is. essential 
that  the  ship  does  not  receive  the  outburst  on  her  broadside. 

If  at  anchor  (the  best  condition  in  which  to  receive  a  tornado),  furl  the  awnings 
nntil  the  wind  has  expended  itself,  and  keep  the  fore-stli.y8ail  ready,  to  cast  her  in 
case  of  parting ;  then  loose  and  slope  the  awnings  directly  the  wind  ceases,  in 
order  to  carry  the  succeeding  deluge  of  rain  to  the  water-ways,  and  to  shelter  the 
people  and  the  hatchways.  During  this  lull,  and  while  the  wind  is  resuming  its 
usual  moderate  force  from  the  offing  (a  period  sometimes  of  8  hours),  the 
perpendicular  stream  of  rain  is  attended  by  rapid  peals  of  crashing  thunder,  which 
jars  the  glass  and  bells  throughout  the  ship  with  scarcely  an  interval  between 
them,  and  by  vivid  forked  lightning,  which  seems  to  proceed  from  all  quarters  at 
once. 

In  April  and  'May,  tornadoes  may  be  expected  at  intervals  of  48  hours,  and 
twice  sometimes  on  the  same  day.  In  June  or  July  they  occur  almost  daily  or 
nightly,  but  in  a  milder  form  as  respects  wind,  until,  in  August  and  September, 
the  weather  resolves  itself  into  almost  continuous  rain,  with  strong  sea  breezes 
and  heavy  swell  from  the  S.W.  In  October  it  gradually  clears  up,  leaving 
November,  December,  January,  and  February,  the  most  settled  and  healthy 
months  of  the  year.  During  these  four  months,  the  temperature  scarcely  varies 
night  or  day,  above  or  below  the  limits  of  86*"  and  90°  in  the  shade.  It  is  at  this 
season,  the  exhalations  for  about  three  hours  after  sunrise  prevail,  and  completely 
shroud  the  coast  in  what  Afirican  navigators  call  the  smokes,  which  give  way  to 
the  sea  breeze  about  10  a.m. 

The  coolest  period  of  the  year  is  June,  when  also  strong  double-reef-topsail 
breezes  prevail  from  the  S.W.,  which,  with  the  thermometer  down  to  TT"",  give 
life  and  elasticity  to  the  mariner. 

The  Avons  Deep,  80  miles  eastward  of  Lagos,  is  a  wedge-like  gap  in  the  shelf 
of  mud  which  outlies  the  coast,  and  enters  nearly  at  right  angles  to  the  bank, 
where  its  mouth  is  10  miles  wide  ;  from  whence  it  narrows  to  a  point  at  6^  miles 
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from  the  beach-huts  at  Palma.  The  sides  of  this  extraordinary  cleft  are  almost 
perpendicnlar  ;  deepening  at  a  cast  from  40  fathoms  to  183,  black  mad,  and  then 
to  200,  no  bottom.  There  is  no  over&^ll,  nor  anything  on  the  surface  to  indicate 
the  existence  of  this  singular  conformation  at  the  bottom ;  nor  is  there  anj 
aperture  in  the  adjacent  coast  or  any  apparent  change  in  its  character.  The 
prudent  navigator,  however,  should  be  upon  his  guard  when  in  its  neighbourhood, 
for  if  he  should  be  approaching  the  shore  at  night&U,  or  in  hazy  weather,  in 
dependence  on  his  lead,  and  intending  to  be  close  in  at  daylight,  he  might  be 
&tally  deceived  by  a  cast  with  no  bottom  in  this  deep,  imagining  himself  outside 
the  bank  instead  of  within  6  or  7  miles  of  the  beach.  In  some  oases,  however, 
it  may  be  of  material  service  to  the  seaman  at  night  by  giving  him  a  fresh 
departure. 

Winds. — The  prevailing  winds  are  from  S.W.  and  West  in  this  region  ;  and 
the  current  so  uniformly  runs  in  the  same  direction  along  the  western  part  of  the 
bight  that  both  tend  to  sweep  a  vessel  towards  its  south-eastern  shores  ;  and  the 
influence  of  the  weather-tide  is  so  weak  as  scarcely  to  require  any  attention  in 
working  to  windward. 

When  working  to  windward  in  the  bight  of  Benin,  it  is  recommended  by 
Mr.  Eabl  to  stand  off  on  the  starboard  tack  during  the  day,  and  in-shore  on  the 
port  tack  by  night ;  tacking  should  the  wind  veer  towards  the  west,  and  allowing 
a  mile  an  hour  easterly  current  as  a  general  rule. 

Currents. — ^With  the  exception  of  the  tidal  influence  off  the  opening  of  Lagos, 
there  is  only  the  current  to  affect  a  vessel's  easting  and  westing  along  the  west- 
ward division  of  the  bight,  and  that  seldom  exceeds  f  of  a  knot  for  10  months  of 
the  year.  This  current  rounds  cape  St.  Paul  on  a  north-easterly  set,  parallel  to 
the  swe.ep  of  coast-line  for  about  25  miles  ;  it  then  graduaUy  assumes  the  E.S.E. 
trend  of  the  coast  for  the  next  180  miles,  until  abreast  of  the  termination  of  the 
sandy  beach  near  Odi,  and  without  any  inshore  eddy. 

During  the  Harmattan,  the  current  yields  to  its  impulse  and  sets  with 
increased  velocity,  about  1  knot ;  but  even  during  the  westerly  winds,  when  they 
have  freshened  up  for  three  or  four  days,  and  thus  pressed  a  superabundance  of 
ocean  water  against  the  eastern  arm  of  the  bight,  a  reaction  takes  place,  and  a 
western  current  will  be  produced  for  12  and  sometimes  24  hours. 

Attention  to  these  fluctuations  of  the  current-set  is  especially  necessary  along 
the  eastern  arm  of  the  bight  when  within  the  influence  of  the  river  tides,  which 
are  felt  about  10  miles  from  their  mouths,  or  when  in  12  fathoms  water,  mud  and 
broken  shells.  The  force  of  the  flood  stream,  however,  is  very  much  less  than  that  of 
the  ebb,  as  might  be  naturally  expected  from  the  vast  out&lls  of  the  freshes  being 
added  to  the  discharge  of  tidal  water,  and  the  combined  effects  of  which  diverge 
right  and  left,  over  a  radius  of  8  leagues,  at  a  velocity  of  8  knots  at  the  month 
and  1  knot  ii;  the  offing ;  and  at  half-ebb,  bring  forth  a  volume  of  turbid,  brownish 
water,  bearing  np-rooted  trees,  bushes,  leaves,  and  jungle.  Frequently  this  dis- 
charge consists  of  a  scum  of  nearly  8  feet  deep,  resembling  the  lees  of  an  oil  cask, 
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and  from  Its  levity,  and  deep  brown  colour,  so  contrasts  with  the  ocean-blue,  as 
to  present  a  remarkably  defined  and  frothy  margin,  with  all  the  appearance  of  a 
shoal.  On  approaching  it  a  stranger  would  be  much  inclined  to  tack  or  anchor, 
but  if  he  consults  his  lead  he  will  be  saved  much  unnecessary  trouble  ;  and  when 
he  crosses  its  edge  he  will  find  that,  though  its  onward  motion  would  sweep  away 
a  boat,  it  has  no  effect  on  a  vessel  of  any  draught. 

This  discoloration  of  the  water  during  the  rainy  season,  extends  sometimes  as 
far  westward  as  Jackin  and  Whydah,  and  to  a  10-miles  offing  :  while  in-shore,  the 
volumes  that  pour  out  of  the  lagoons  give  the  sea  a  light  green  tint.  This  lagoon 
water  breaks  out  through  periodical  openings  in  the  beach,  beginning  with  the 
month  of  April,  when  the  tornado  rains  have  swollen  the  lagoons,  and  so  continuing 
throughout  the  rainy  season  until  October. 

Anchorage, — Excellent  holding-ground  is  afforded,  throughout  the  whole  Bight, 
from  close  in-shore  out  to  15  fathoms.  The  bottom  is  throughout  stiff  black  mud 
vrith  broken  shells,  and  is  well  calculated  for  working  the  stream  anchor,  but  with 
a  bower  cable,  as  the  stream  chain  might  not  sustain  the  demand  of  the  irregular 
swell  which,  at  intervals  of  an  hour  or  so,  assumes  the  turbulence  of  the  roller. 
Towards  the  edge  of  soundings,  however,  from  15  and  20  fathoms,  the  bottom  is 
composed  of  so  soft  a  compound  of  olive-coloured  mud,  broken  shells,  and  decayed 
vegetable  matter,  as  to  require  a  bower  anchor.  In-shore,  although  the  lead- 
arming  may  present  nothing  but  the  sand  which  covers  the  bottom  to  the  depth 
of  a  few  inches,  yet  from  cape  St.  Paul  to  the  Avons  deep  the  anchor  will 
instantly  bury  itself  up  to  the  crown  in  mud. 

Anchoring  anywhere  in  the  Bight  of  Benin  must  be  prompted  by  necessity  and 
not  from  any  hopes  of  tranquillity  ;  for  as  the  ship  tends  obliquely  to  the  swell, 
more  or  less  according  to  the  strength  of  the  current,  so  unceasing  heavy  rolling 
is  the  sure  resuK.  If  requisite,  however,  for  the  purpose  of  transporting  stores 
between  ship  and  snip,  choose  a  four-leases  offing  at  least ;  and,  if  consistent 
with  the  purpose  in  view,  choose  the  western  arm  of  the  Bight,  and  as  far  westward 
towards  cape  St.  Paul  as  possible ;  for  its  waters  there  are  less  turbulent,  and  its 
climate  less  uncomfortable.  In  fiEict,  several  dry  sunny  days  together,  during  the 
rainy  season,  may  be  enjoyed  westward  of  Lagos,  while  it  is  incessantly  raining 
eastward. 

A  few  merchant  vessels  anchor  outside  the  bar  of  the  Benin  river,  where  they 
sometimes  wait  for  nine  months  treating  for  palm  oil,  cask  by  cask,  and  patiently 
enduring  the  caprice  and  dilatory  ways  of  the  natives,  as  well  as  the  banefril 
exhalations  of  the  adjacent  jungles. 

Landing, — It  should  be  borne  in  mind  that,  however  practicable  a  surf  may 
occasionally  appear,  nothing  ought  to  induce  an  attempt  to  land  in  the  ships* 
boats  anywhere  between  cape  St.  Paul  and  the  termination  of  sandy  beach  at 
Odi,  by  other  than  local  canoes,  and  even  they  require  much  skill  and  the  assistance 
of  extra  hands  to  receive  and  haul  them  up  as  well  as  to  launch  them.  The 
signal  gun,  with  ensign  at  the  fore,  will  be  at  ouco  understood,  though  it  may  be 
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yery  tardily  obeyed.  There  is  no  accelerating  their  movements,  but  sooner  or 
later  a  couple,  perhaps,  of  stoat  canoes  with  a  dozen  paddles  each  will  dart  off, 
cheering  yon  with  a  beautifully-timed  though  unintelligible  song,  and  accounting 
for  their  delay  by  pointing  to  their  collection  of  refreshments,  which  being  disposed 
of  the  padroon  undertakes  your  landing*  at  a  dollar  a  trip. 

Supplies. — ^Vessels  in  want  of  food  and  water  anywhere  in  the  Bight  shoald 
prefer  to  obtain  them  at  Fernando  Fo  and  Princess  island,  which  are  within  three 
days*  run  to  the  southward.  In  cases  of  necessity,  however,  the  natives  will 
bring  off  water  at  a  dollar  a  puncheon,  and  merchant  vessels  generally  so  provide 
themselves. 

With  attention  an  ample  quantity  of  rain  water  may  be  saved  during  two-ihirda 
of  the  year,  for  cooking  and  washing. 


*  When  embarkmg,  passengers  will  find  the  canoe  ready  with  her  prow  outwards,  and  hauled 
.np  her  length  on  the  beach ;  and  they  will  now  take  their  seat  at  the  narrow  uncovered  part 
abaft ;  while  the  crew  of  athletic  naked  fellows  are  ranged  on  either  side,  reaching  down  to 
her  thwarts  so  as  to  lift  her  out  of  her  sand-dock,  as  well  as  to  drag  her  down,  which  they 
begin  to  do  with  the  assistance  of  the  beach  men,  as  soon  as  the  second  of  the  three  heavy 
waves  has  broken.  The  steersman  now  watches  with  experienced  eye  for  the  following  swell, 
when,  with  energetic  exclamations  and  gestures,  she  is  floated  off  on  the  expended  wave,  each 
man  jumping  into  his  place  with  his  paddle,  and  so  simultaneously  and  expertly  as  not  to  over- 
balanoe  her.  Her  head  is  then  dexterously  kept  to  the  sea,  but  not  propelled  forward  until  tibe 
steersman  again  gives  the  word  ;  and  sometimes  a  long  interval  is  occupied  in  watching  the 
swell  and  in  moving  her  a  little  backward  or  forward,  or  perhaps  sideways,  which  they  cleverly 
do  by  a  sculling  motion  of  the  paddles  without  altering  the  direction  of  her  head,  which  must 
be  kept  towards  the  surf.  Many  anxious  minutes  are  passed  in  this  way,  till  the  state  of  the 
outer  swell  seems  all  at  once  to  justify  a  dash,  and  then,  with  mighty  urging  at  one  moment 
and  expertly  checking  her  at  another,  the  buoyant  little  shell  is  passed  firom  dell  to  ridge,  and 
then  down  again  into  the  trough  of  the  sea  at  a  frightful  angle  of  inclination ;  sometimes,  as 
she  meets  the  topping  wall-like  crest,  her  prow  nearly  pointing  to  the  zenith.  Strangers 
should  then  hold  on  well  to  prevent  being  pitched  from  the  seat,  and  maintain  a  perfect  com- 
posure, although  from  the  jargon-clamour  fore  and  aft,  he  might  well  imagine  that  there  was  a 
difference  amongst  the  men  in  those  pregnant  moments  when  decision  is  so  absolutely  neces- 
sary to  safety.  But  in  a  few  minutes  the  struggle  is  over — the  boat  is  outside  the  breakers — 
the  paddles  are  laid  across  the  thighs  of  each  man — all  now  breathe  freely — the  water  that  has 
just  been  shipped  is  baled  out — and  to  the  vehement  and  discordant  jabbering  succeeds  th« 
merry  laugh  and  jokes  at  the  expense  of  **Ma8sa  Cappun,"  whom  they  are  sure  they  have 
astonished,  if  not  alarmed.  They  are  now  invited  to  the  prow-end,  every  man  presenting  hia 
arm,  as  a  safe  hand-rail,  while  they  step  from  thwart  to  thwart.  Bhe  then  steers  for  the  ship 
under  some  joyous  song,  in  which  frequent  reference  is  made  to  the  "  Gappun  "  and  the  "  bot* 
a-rum,"  and  by  which  time  and  vigour  are  given  to  the  paddles,  while,  at  certain  turns  of  the 
tune,  they  are  made  to  flourish  over  the  head.  Though  dear  of  the  surf  she  is  still  in  a 
heavy  swell,  that  produces  a  flopping  and  fatiguing  confusion  as  the  flat-shaped  prow  fiedls  on 
the  surface  ;  and  it  is,  therefore,  always  prudent  to  have  the  shi^*  boats  waiting  at  the  back 
of  the  surf.  Two  other  precautions  may  be  here  recommended :  no  stranger  should  walk  on 
shore  in  the  heat  of  the  day  without  an  umbrella  to  guard  against  the  fierce  rays  of  the  son ; 
and  also  to  head-up  in  a  small  cask  such  things  as  it  may  be  desirable  to  pass  dry  through 
the  surf. 

Yery  few  accidents  occur  to  these  canc^ps  when  freighted  with  passengers  only ;  but  with 
cargo  they  often  capsize,  especially  when  embarking  with  such  top- weight  as  casks  of  palm-oil 
and  oxen,  or  in  landing  with  crates  and  diy  goods  in  cases. — African  Pilot, 
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Abandance  of  stock,  and  a  moderate  supply  of  vegetables,  can  be  obtained  at 
several  stations  on  the  western  coast,  viz.,  Awey,  Qnitta,  Elmina  Chica,  Little 
Popo,  Wbydab,  and  Badagry.  The  three  first-named  places  are  the  most  con- 
venient, as  the  water  is  generally  smoother,  from  the  vicinity  of  cape  St.  Panl  and 
the  people  are  more  anxions  to  get  rid  of  their  stock  than  at  the  populous  and 
slave-intriguing  stations  to  the  eastward;  but  at  Badagry  they  are  so  well 
disposed  that  nothing  but  the  troublesome  surf  in  July  and  August  is  allowed  to 
restrict  the  supplies  that  may  be  desired  ;  here,  too,  that  important  element  of 
health  and  comfort,  washing  one's  linen,  can  be  always  accomplished.  Fernando 
Po  is  the  next  convenient  place  for  that  purpose,  and  at  Quitta  they  attempt  it, 
but  not  so  well.  Excellent  yams  are  to  be  had  at  Fernando  Po  at  Id.  per  lb. ; 
and  if  whitewashed  and  stowed  in  a  dry  tank,  will  keep  for  a  couple  of  months. 
The  production  of  yams  should  be  encouraged,  and  unsparingly  allowed  to  ships' 
companies  as  a  substitute  for  biscuit,  which  becomes  speedily  injured  in  that 
climate.  The  Spanish  dollar  is  better  understood  round  the  Bight  of  Benin  than 
any  other  coin,  but  the  cowrie  shell*  forms  the  usual  currency. 

Desobiption  of  the  Coast. — ^Eight  miles  eastward  of  the  mouth  of  the  Volta 
is  the  town  of  Atakoo,  once  a  notorious  slave  mart. 

Oapa  8t.  PaxU' — From  Atakoo  the  coast-line  bends  gradually  eastward,  towards 
cape  St.  Paul,  and  then  more  to  the  northward,  past  the  village  of  Wyee  ;  after 
which  it  sweeps  round  rapidly  to  the  N.N.E.  ^  E.  for  6  miles,  to  the  town  of 
Quitta.  The  curve  of  the  shore  being  so  gentle  and  equable,  it  is  difficult  to  say 
what  part  of  it  should  be  called  cape  St.  Paul.  At  Wyee  the  obtuse  angle  of  the 
coast  appears  to  obtain  its  greatest  south-eastern  prominency,  hence  the  name  has 
been  assigned  to  that  spot  of  the  beach  which  lies  eastward  of  Wyee  in 
b'^A.W  56"  N.,  and  0""  58'  80"  E.  It  separates  what  in  the  maps  is  named  the 
Gold  coast  from  the  Slave  coast ;  which  latter  extends  round  the  Bight  of  Benin. 

Awey  or  Wyee, — ^At  this  place  canoe  communication  may  be  had  with  the 
shore,  and  plenty  of  stock.     It  may  be  known  by  a  group  of  huts  and  a  flagstaff. 

Jellu  Kofi  is  a  station  northward  of  Awey. 

QUITTA. — The  whole  face  of  Cape  St.  Paul  is  only  a  narrow  ridge  or  barrier 
of  sand,  which  separates  the  sea  from  a  great  lagoon  connected  with  the  river 
Volta.  On  this  narrow  strip  of  sand,  5^  miles  northward  of  Wyee,  stands  the 
native  town  of  Quitta,  and  a  fort  belonging  to  Great  Britain.  The  town  is  large, 
and  on  the  western  side  of  the  fort ;  the  huts  are  built  principally  of  clay,  and 
neatly  thatched  with  long  grass  ;  but  the  houses  of  the  wealthier  natives  generally 
occupy  the  side  of  a  square,  the  enclosed  area  or  court  being  common  to  three  or 

*  The  scale  of  valuation,  as  understood  by  the  natiyes,  is,  that  40  cowries  of  all  sizes  make 
one  itring  ;  50  strings  are  equal  to  one  head  (the  common  name  for  a  dollar) ;  20  heads  are 
equal  to  an  ounce  of  gold  dust ;  and  an  ounce  of  gold  dust  represents  £4  currency.  Thus  a 
dollar  is  worth  2000  shells,  of  which  it  would  be  most  tedious  to  count  any  large  number,  if 
that  were  required  by  the  natives  ;  but  on  shovring  them  that  a  5  lb.  weight  is  equivalent  to 
an  average  of  2000  cowries,  they  will  take  the  rest  by  weight. 
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fonr  of  them.     There  are  several  narrow  streets  of  snch  buildings  with  these  little 
picketed  enclosares,  and  some  appeared  to  be  neatly  kept. 

There  is  no  good  place  between  Acra  and  Qtiitta  for  obtaining  either  wood  or 
water  ;  bnt  cattle  and  stock  are  abundant  in  the  vicinity  of  cape  St.  Paul,  and 
may  be  procured  without  difficulty  from  the  natives  at  Wyee  and  Quitta.  The 
surf  is,  however,  much  too  high  along  the  beach  to  employ  the  ships'  boats  for 
this  purpose.  Vessels  desirous  of  communicating  with  the  shore  may  anchor  at 
any  distance  they  please,  as  there  are  no  dangers  whatever. 

Quitta  is  easily  indentified  by  its  whitened  fort  and  clustering  trees,  and 
standing  a  ^  of  a  mile  from  the  beach ;  the  lagoon  comes  to  within  853  yards  of 
it  to  the  north-westward.  The  people  at  Quitta  are  extremely  civil,  and  assidu- 
ously meet  every  demand  for  refreshments.  From  the  walls  of  Quitta,  the  banks 
of  the  lagoon  are  seen  stretching  away  eastward  towards  Popo,  a  distance  of 
upwards  of  80  miles  ;  and  the  country  on  the  other  side  of  the  lagoon  is  described 
as  being  very  productive.  The  inhabitants  of  the  long  intervening  ridge  between 
the  lagoon  and  the  sea  derive  all  their  supplies  of  provisions  thence,  which 
occasions  a  very  considerable  canoe  traffic  between  the  opposite  shores. 

From  Quitta  the  coast-line  takes  a  straight  bearing  of  N.E.  i  E.  for  8^  miles 
to  Elmina  Chica,  with,  like  the  previous  shore,  clean  ground  in  6  fathoms,  at  i 
a  mile  off  the  surf.  Between  Quitta  and  Elmina  Chica  stan^  the  villages  of 
Acquijah  and  Blookoos. 

From  Elmina  Chica  the  coast,  with  the  same  general  appearance,  bends  gently 
outwards  for  6  miles,  to  a  beach  village,  named  Adaffi.  A  flagstaff  with  occa- 
sionally a  white  flag,  a  short  distance  westward  of  the  huts,  serves  to  distinguish 
it  from  the  next  coast  village,  which  is  named  Flohow  or  Porourah,  and  which 
bears  East  8  miles. 

Little  Popo, — ^From  Porourah  the  beach  is  nearly  straight  for  25  miles  on  the 
bearing  of  about  East  to  Little  Popo,  before  arriving  at  which  are  the  villages  of 
Fish  Town  and  Gomalouta  or  Porto  Seguro.  Here  a  signal  for  a  canoe  will  be 
faithfully  answered,  and  a  supply  of  poultry,  pigs,  yams,  and  fruit  can  be  supplied, 
even  small  quantities  of  water. 

Little  Popo  presents  an  imposing  front  of  beach  store-houses,  and  signal  poles, 
which  display  the  British  ensign  at  three  positions,  one  of  which  marks  the  resi- 
dence of  the  native  chief. 

A  convenient  berth  for  anchoring  may  be  taken  with  the  eastern  end  of  the 
beach-stores  bearing  N.  by  E.  ^  E.  in  8  fathoms,  fine  sand,  about  a  mile  off  the 
heavy  beach  surf.  A  night  should  not  be  passed  closer  in,  and,  even  at  that 
distance,  on  any  part  of  this  coast,  a  second  anchor  should  be  ready  in  case  of  a 
roller-surge  snapping  the  cable  when  there  is  no  land  breeze. 

Leaving  Little  Popo,  the  coast,  after  a  gentle  deflection,  runs  E.  f  S.  for  4 
miles  to  another  group  of  storehouses  named  Ahgwey,  where  the  British  flag  is 
displayed. 

Great  Popo, — After  18  mih^s  of  a  bushy  surface,  with  scattcvod  palm-trees,  we 
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arrive  at  Great  Popo,  where  the  sand  ridge  is  broken  through  by  the  occasional 
ont£ftll  of  the  lagoon.  No  indication  of  the  town  is  seen  from  the  offing,  as  it 
lies  at  the  back  of  the  sand-ridge. 

VTBTBAB. — The  coast  thence  for  10^  miles,  on  the  bearing  of  E.  f  S., 
resumes  its  former  appearance  as  far  as  Whydah.  The  beach  station  of  this  town 
presents  to  the  view  from  seaward  bat  half-a-dozen  storehouses,  sheds  and  huts, 
with  a  flagstaff,  all  of  which,  when  the  staff  bears  north,  make  out  clear  of  the 
western  fall  of  a  high  grove  of  trees  in  the  background.  The  town  of  Whydah 
lies  li^  miles  inland  on  the  northern  shore  of  the  lagoon,  which,  coming  here  to 
within  i  a  mile  of  the  beach,  is  only  ^  of  a  mile  wide,  and  4  feet  deep. 

When  convenient,  the  natives  will  bring  off  supplies  of  live  stock,  vegetables, 
fruit,  and,  if  desired,  small  casks  of  water.  The  surf  is  heavier  here  than  to  the 
westward  ;  and  Whydah  is  considered  to  be  more  liable*  to  intermittent  fever  than 
the  other  places  on  the  western  arm  of  the  Bight.  Anchorage,  convenient  for 
canoe  communication,  can  be  taken  up  a  mile  off  in  7  fathoms,  brown  sand^  with 
the  highest  storehouse  bearing  North.  It  is  said  that  the  best  mark  for  anchoring 
here  is  the  English  fort,  bearing  about  N.W.  by  N.  In  this  position  the  canoes 
can  fetch  easily  off  and  back  again,  the  current  taking  them  on  the  bows. 

From  Whydah  the  coast  runs  E.  by  S.  9^  miles  to  Jackin.  With  a  gentle 
flexure  the  same  character  of  coast  continues  10  miles  to  Appi. 

FOBTO  Kovo — ^Nine  miles  eastward  of  Appi,  in  Long.  2°  85^'  E.,  with  two 
small  villages  intervening  and  dividing  the  space  nearly  into  thirds,  is  Porto  Novo. 
There  is  good  anchorage  in  8  fathoms,  sand  and  mud,  at  2  miles  S.  by  W.  of  the 
single  hut  which  constitutes  this  place.  At  5^  miles  inland  and  northward  of 
Porto  Novo  there  is  a  large  town  of  the  same  name,  on  the  banks  of  a  river 
which  drains  a  lagoon,  flows  past  Badagry,  almost  parallel  to  and  about  a  mile 
within  the  sea-shore,  and  discharges  itself  into  the  river  Lagos. 

AasAOBT. — rWith  the  same  description  of  foreground,  the  coast  is  nearly 
straight  from  Porto  Novo  for  18  miles  to  Badagry,  the  landing-place  of  which  is 
rendered  conspicuous  by  a  couple  of  barrel-posts,  a  store-shed,  a  flag-staff,  and  a 
whitewashed  cottage ;  there  are  two  groups  of  beachmen's  huts  at  8  and  6  miles 
to  the  westward. 

Convenient  anchorage  may  be  taken  in  8  fathoms,  mud  and  shells,  with  the 
white  cottage  bearing  N.  by  E.  about  a  mile.  The  signal  for  a  canoe  will  be 
promptly  obeyed  here,  and  every  attention  paid  to  applications  for  stock  and 
refreshments.  Even  clothes  will  be  washed,  and  sundry  other  civilities  offered 
through  the  kindness  of  the  missionaries,  who  have  great  influence  in  the  town, 
which  stands  on  the  inner  side  of  the  lagoon  at  the  distance  of  a  mile  from  the 
landing-place,  and  out  of  sight  of  either  the  anchorage  or  beach.  The  lagoon  is 
^  of  a  mile  wide  and  4  fathoms  deep,  and  the  intervening  ridge  of  sand  is  also 
^  of  a  mile  across. 

There  is  an  English  trading  agent  here,  who  is  always  ready  to  render  any 
acceptable  service  to  his  countrymen,  at  Icist  whenever  the  surf  permits 
communication  with  the  anchorage. 
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The  coast  from  Badagry  presents  the  same  character  and  sonndingB,  with  one 
village  and  some  rows  of  salt-pans,  as  £ar  as  Soozoo,  a  distance  of  8^  miles. 

I.A008.— From  Soozoo  the  coast  trends  about  E.S.E.  i  E.,  24  miles  to  the 
opening  of  Lagos,  the  eastern  point  of  which  lies  in  latitude  6"*  26'  20"  N., 
longitude  8°  26'  12"  E.  Lagos  is  the  first  permanent  break  in  the  coast-line 
eastward  of  cape  St.  Paul ;  and  through  it  the  periodic  accumulation  of  the  freshes 
in  the  lagoons  finds  a  yent  to  the  sea,  and  produces  against  the  surf  a  straggle  of 
no  ordinary  kind  upon  the  bar.*  As  there  is  however,  a  rise  of  5  and  6  feet  at 
the  full  and  change  of  the  moon,  so  there  are  occasions  on  which  an  attempt  io 
enter  that  singular  estuary  might  reasonably  be  made  ;  and  in  the  dry  season  of 
December,  January,  and  February,  with  frequent  success.  But  even  then  a 
vessel  of  more  than  5  feet  draught  should  not  risk  it,  nor  ever,  without  the 
precaution  of  employing  a  canoe  to  ascertain  and  buoy  the  best  channel  throng 
its  fluctuating  bar.  A  tide-guage  should  also  be  placed  in  the  smooth  water 
within,  so  that  the  instant  of  the  maximum  rise  of  the  tide  might  be  indicated  by 
signal.  The  bar  is  least  accessible  at  other  periods  of  the  year,  when  the  swollen 
outfall  would  yield  a  greater  depth  because  it  would  be  then  met  by  the  heavy 
ocean  swell  and  rollers  which  break  fearfully  as  far  out  as  8  fathoms  water,  on  the 
radius  of  a  mile  from  the  middle  of  the  entrance. 

The  average  breadth  of  the  channel  is  ^  a  mile,  and  through  it  the  lagoon 
pours  out,  about  half  ebb,  such  a  volume  of  sur&ce  scum,  of  a  deep  brown  tint 
and  of  a  sickening  odour,  as  to  spread  over  a  sweep  of  8  miles,  the  edge  of  which 
is  marked  by  a  well-defined  margin  as  it  rolls  forward  on  the  deep-blue  water  of 
the  offing. 

Vessels  intending  to  communicate  with  the  shore  by  means  of  a  canoe  should 
anchor  in  6  &thoms,  sand  and  mud,  about  a  mile  from  the  beach  and  H  miles 
eastward  of  the  entrance,  with  the  outermost  of  the  two  flagstafis  on  the  eastern 
point  bearing  N.W.  Thence  the  usual  process  of  landing  goods  is  effected  on 
the  outer  beach ;  they  are  then  transported  across  the  seaboard  strip  of  land  which 
divides  it  from  the  eastern  lagoon.  Nq.  buildings  are  seen,  nor  is  their  any 
evidence  of  the  immediate  region  being  inhabited,  except  the  three  flagstaffs  (on 
which  are  usually  hoisted  French,  Sardinian,  and  Hamburgh  colours),  and  two 
or  three  canoes  lying  on  the  eastern  beach. 

The  bar  and  the  river  Lagos  were  surveyed  in  January  and  February,  1852, 
by  Mr.  Thobias  Eabl,  H.M.S.  Harlequin.  The  following  are  his  remarks : — 
**  Should  it  be  desirable  to  enter  the  river,  you  must  wait  year  opportunity;  this 
will  soon  be  apparent  (I  speak  of  the  fine  season)  by  the  innermost  bank  becoming 
dry ;  between  this  bank  and  the  beach  is  the  boat  passage.  Then  wait  till  it  is 
nearly  covered  again,  when  you  will  be  sure  of  having  the  flood  on  the  surface, 
when  you  can  easily  pull  through  the  passage,  keeping  just  outside  the  rollers 
and  close  to  the  beach,  and  passing  within  a  few  yards  of  Wilmot's  pomt.     This 


The  cntrauce  is  subject  to  conimual  changes,  particularly  during  thj  miuy  season. 
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10  the  best  and  only  safe  passage  that  can  be  constantly  used  (tide  permitting) 
throughout  the  year. 

The  deep  passage  is  only  used  by  boats  and  canoes  during  the  dry  season  or  in 
▼exy  fine  weather.  When  the  sea-breeze  blows  strong,  the  sea  breaks  right  across 
it ;  and  when  this  is  the  case  you  must  be  very  careful  in  attempting  the  inner  or 
boat  passage,  which  should  not  be  done  without  local  knowledge,  for  the  danger 
of  upsetting  is  great.  During  the  dry  or  fine  season,  firom  November  to  the  end 
of  Januaiy,  and  sometimes  February,  there  are  numerous  passages  for  boats 
between  the  sand-banks  at  the  mouth  of  the  river  which  can  be  used  with  safety. 
Within  the  river  the  rise  of  the  tide  in  the  fine  season  is  not  more  than  one  foot ; 
during  the  rains  the  river  is  swollen  (so  I  am  informed)  to  nearly  8  feet.  When 
the  ebb  makes,  the  rush  is  so  great  that  large  masses  of  the  banks  are  swept 
away,  sometimes  carrying  men  and  cattle  with  them. 

The  ebb  makes  down  about  three  hours  beneath  the  sur&ce  while  the  tide  is 
running  strong  into  the  river.  The  flood  makes  but  is  not  perceptible  till  within 
an  hour  or  1^  hours  of  high  water ;  then  it  runs  with  great  rapidity,  as  much  as  ^ 
boat  can  pull  against. 

A  vessel  intending  to  enter  this  river  should  first  anchor  in  7  or  8  fathoms  a 
mile  firom  the  beach,  with  a  western  Big  tree  bearing  N.N.W.  so  ad  to  overlook 
the  passage  ;  then  place  a  buoy  close  under  the  outer  roller  to  mark  the  entrance, 
for  there  is  no  object  on  shore  for  a  leading  mark.  Having  entered  the  passage, 
keep  close  to  the  outer  or  weather  roller,  and  so  continue  gradually  keeping  more 
to  the  northward. 

After  passing  Beecroft  point,  keep  the  western  shore  close  aboard  until  the 
water  shoals  to  18  feet,  than  haul  over  to  point  Wilmot  on  the  eastern  shore, 
and  continue  up  the  river  on  that  side.  Take  care  in  crossing  over  to  allow 
for  the  tide. 

Lagos  was  attacked  by  the  British  forces  in  December,  1861,  the  king 
dethroned,  and  another  set  up  with  whom  a  treaty  was  made  for  the  abolition  of 
the  slave  trade.  Since  then  legal  trade  has  flourished,  and  the  influence  of  the 
Abbeo  Euta  missionaries  has  increased.  A  British  consul  also  has  been 
appointed,  so  that  it  may  be  hoped  that  this  worst  stronghold  of  the  slave  trade 
is  about  to  become  a  scene  of  better  things.** 

The  VicUnia  Lagoon  empties  itself  into  the  river  abreast  the  town  of  Lagos. 
As  before  observed,  it  runs  in  westward  firom  this  river,  nearly  parallel  to  and 
about  a  mile  within  the  coast,  a  distance  of  82  miles  to  Badagiy ;  thence  towards 
Porto  Novo,  a  distance  of  16  miles,  the  breadth  of  the  peninsula,  separating  it 
firom  the  ocean,  gradually  increases. 

The  coast  immediately  eastward  of  Lagos  resumes  its  usual  characteristics. 
The  first  object  of  notice  lies  at  7  miles  distance  on  the  bearing  of  E.S.E. ;  it  is 
named  the  Quoin  village. 

From  the  Quoin  village  the  shore  is  nearly  straight  for  17i  miles  on  an  E.S.E. 
trend  to  Jacknah,  a  place  showing  but  a  few  huts.     This  is  the  northernmost 
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spot  of  the  whole  bight  of  Benin,  the  leeward  ann  of  which  begins  there  to  recede 
to  the  sonthward ;  and  after  passing  two  small  collections  of  huts,  leads  on  a 
course  of  E.S.E.  J  E.,  6  miles,  to  Palma  village.  Off  this  place  is  the 
extraordinary  Deep  named  after  the  surveying  vessel  commanded  by  Caft. 
Denham,  and  before  described  on  page  601-602. 

From  Palma  the  average  direction  of  the  coast-line  is  E.S.E.  for  86  miles  to 
the  termination  of  the  sandy  beach.  A  village  will  be  found  8  miles  eastward  of 
Palma ;  and  at  7^  miles  beyond  is  the  village  of  Jaboo. 

Pursumg  the  coast  about  S.E.  by  E.  i  E.  you  pass  a  straggling  village  at 
8i  miles  from  Jaboo ;  next  a  single  hut  at  2^^  miles  &rther ;  and  then  another 
hut  and  flagstaff  at  2^  miles  more. 

Odi- — ^At  lOi  miles  south-eastward  stands  the  village  of  Odi ;  and  a  ^  of  a 
mile  £urther  an  abrupt  and  remarkable  change  occurs  in  the  complexion  of  the 
coast ;  the  beach  altering  at  once  from  sand  to  mud  ;  and  the  dry-soil  palm  and 
brushwood  being  succeeded  by  the  swampy  mangrove. 

Thus  far  a  vessel  may  fearlessly  run  along  the  coast  at  the  distance  of  a  mile, 
except  at  the  projecting  bar  of  Lagos,  but  after  passing  Odi  Vista,  muddy 
shallows  of  8  or  4  fathoms  will  be  found  within  2^  miles  of  the  shore  :  and  the 
coast  for  6  miles  beyond  the  village  becomes  a  dreary  mud-flat ;  no  background 
trees  there  give  effect  to  those  that  are  scattered  along  the  margin  of  the  sea ; 
and  the  surf  which  is  seen  breaking  a  full  mile  off  shore  is  no  longer  heard. 
This  terminus  of  the  sandy  beach  is  a  striking  feature  in  the  navigation  of  the 
bight,  and  lies  in  6°  20'  N.,  and  V  81'  46"  E. 

From  the  southern  end  of  the  above-mentioned  six  miles  of  mud-flat,  the  shore 
assumes  a  somewhat  firmer  character,  and  is  interspersed  with  clumps  of  trees 
and  scattered  huts,  as  far  as  the  group  of  villages  called  Town.  From  Odi  the 
general  direction  of  the  coast  is  S.S.E.  and  distance  47  miles  to  the  mouth  of 
Benin  river. 

Benin  BiTer.* — The  northern  point  of  the  mouth  of  the  Benin  focms  a  well> 
de&ned  elbow,  while  en  the  southern  side  it  is  only  an  obtuse  curve ;  but  fron 
abreast  of  the  former,  the  opposite  shores  take  a  parallel  direction  for  4  miles, 
about  N.E.  }  E.  and  1|  miles  apart.  Both  of  them  are  flat  and  swampy,  but 
inhabited.  There  is  a  trade  from  this  river  in  palm-oil  and  ivory ;  the  palm-oil 
factory  being  on  Factory  point,  which  is  steep-to,  carrying  10  feet  water  up  to 
the  fiEustory  jetty.  This  point  is  4  miles  up  on  the  southern  shore,  and  1|  miles 
above  the  village  called  Obobi ;  besides  which  there  are  three  villages  on  the 
north  shore,  one  of  them,  Fish  town,  standing  just  opposite  the  &ctory :  and  on 
the  round  of  the  south  point  stands  a  fifth  vilkge,  called  Salt  town. 
.  The  north  shore  is  bold,  having  8  and  6  fathoms  within  a  cable  and  a  half  of 
its  margin.  Close  to  that  side,  and  opposite  the  jetty,  an  old  merchant-vessel  is 
stationed  as  a  hospital  for   such  Europeans    as  cannot  be  retained    in  their 

•  Sometimes  named  "  Formoso." 
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laDgttishing  state,  with  safety  or  oonvenience  to  others  at  the  factory,  or  on  board 
the  ships  outside  the  bar.  She  also  serves  as  a  refuge  for  any  boat's  crew,  who 
through  temerity  or  stress  of  weather,  have  to  remain  during  the  night  in  this 
baneful  atmosphere,  wherein,  if  the  malaria  should  be  escaped,  a  frenzied  state  of 
excitement,  the  forerunner  of  feyer,  is  almost  certainly  produced  by  the  combined 
effects  of  prickly  heat  and  mosquito  bites ;  the  latter  generally  ulcerating  in 
24  hours.  It  is  never  justifiable  to  remain  inside  the  bar  after  sunset :  the 
trading  agents  may  endure  it  from  habit  and  from  their  precautionaiy 
contrivances,  but  even  they  are  to  be  pitied. 

On  the  bar  of  sand  which  encloses  the  Benin,  there  are  generally  only  9  feet 
of  water,  and  both  of  its  wings  are  so  shallow  and  covered  with  such  furious 
breakers  as  to  preclude  any  approach  to  within  2  miles  of  either  point ;  but  at 
nearly  midway  between  those  breaking  spits  there  is  a  gully  or  channel,  of  a  mile 
in  breadth  and  about  f  of  a  mile  across  the  bar,  where  12  feet  vnll  be  found  at 
low  water  of  spring  tides  ;  and  which,  with  a  spring-tide  rise  of  7  feet,  would,  in  a 
tranquil  sea,  afford  a  19  feet  depth  at  high  water.  But  in  this  region,  where  an 
incessant  ocean  swell  causes  an  undulation  that  gives  the  stem-post  a  send  of 
11  or  12  feet,  no  craft  of  more  than  8  or  9  feet  draught  ought  to  attempt  the 
bar ;  and  even  then  the  state  of  the  sea  should  be  well  considered,  as  it  sometimeB 
unexpectedly  breaks,  and  with  overwhelming  force,  from  the  arrival  of  an 
inopportune  roller.  Ships  have  been  lightened  and  rashly  taken  into  the  baffling 
turbulence  of  this  bar,  where  in  one  send  they  have  lost  the  rudder  and  sustained 
a  broken  back  ;  though  sometimes  a  successive  sea  has  fortunately  thrown  them 
into  the  smooth  estuary,  where  the  crew  have  saved  themselves  in  the  boats.  It 
has  indeed  happened  that  a  vessel,  impelled  by  tide  and  swell,  has  been  carried 
over  the  bar  without  touching,  and  then,  after  discharging  her  cargo  and  taking 
in  a  small  portion  of  a  return  cargo,  got  out  to  her  original  anchorage  to  receive 
the  rest  of  it  by  lighters.  Some  persons,  however,  have  been  tempted  to  load  as 
deep  as  when  bound  inwards,  and  do  were  necessarily  wrecked  in  trying 
to  get  out. 

The  roadstead^  then,  is  the  obvious  position  for  all  trading  voyagers  to  adopt ; 
and  there  the  agents  and  natives  will  receive  or  deliver  a  cargo  in  local  craft, 
aided  perhaps  by  a  small  steamer.  In  this  road  much  rolling  and  pitching  mtist 
be  expected,  but  it  is  good  holding  ground ;  and  the  most  convenient  position  will 
be  found  in  4^  fathoms,  black  mud,  with  the  north  point  N.E.  by  E.,  which  line 
of  bearing  will  lead  over  the  deepest  part  of  the  bar.  This  anchorage  is  8  miles 
outside  the  bar,  and  6i  miles  from  the  river's  mouth. 

The  lower  4-mile8  reach  of  the  river  will  appear  right  -open,  and  up  the  centre 

of  that  reach  there  are  8,  4,  and  5  fathoms  until  abreast  of  the  factory,  for  which 

craft  or  boats  should  steer,  upon  an  E.N. E.  course,  as  soon  as  the  shoalest  part 

of  the  bar  is  crossed.     The  flood  runs  but  8  hours  at  2  knots,  and  the  ebb  aa 

much  as  9i  hours  at  8  knots  ;  the  discoloured  water  discharges  itself  over  a  range 

of  a  9  miles*  radius  from  the  mouth  of  the  river. 
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ssearaos  Biver. — ^From  Salt  town  the  coast-line  bends  ronnd  to  about  S.S.E. 
for  10  miles  to  the  ftinnel-shaped  opening  of  the  river  Escardos,  which,  tmlike 
that  of  the  Benin,  has  its  southern  point  the  best  defined.  Heavy  breakers  oailie 
this  point  for  8  miles  to  the  N.W.,  and  at  first  sight  appear  to  join  those  firom 
the  opposite  point,  bnt  there  is  an  occasional  space  at  a  fourth  of  the  distance 
from  the  latter,  where  8  feet  water  may  be  found,  but  too  precarious  and 
uncertain  to  be  safely  used.  At  present  indeed  there  is  no  object  for  mnning 
such  a  risk,  but  should  any  rational  enterprise  ever  induce  some  small  vessel  to 
enter  this  river,  let  her  cross  the  bar  with  the  north  point  E.  by  S.,  and  then 
rounding  that  point  closely,  keep  well  off  the  southern  side. 

Foroados  Biver.-^The  heavy  breakers  which  outlie  the  south  point  of  Escardos, 
range  on  a  S.  f  E.  trend,  at  2  and  4  miles  off  shore,  and  join  the  bar  of  the  river 
Forcados  at  the  distance  of  11  miles.  These  heavy  breakers  do  not  continue  all 
the  way  into  the  Forcados  river,  but  stop  short  at  a  circular  knoU  of  sand  of  1^ 
miles  diameter,  the  centre  of  which  is  a  mile  off  the  main  land  and  nearly  half- 
way between  the  rivers.  From  this  knoll  heavy  breakers  stretch  off  W.S.W., 
about  li  miles,  and  from  them  the  bar  of  Forcados  may  be  said  to  spring.  This 
bar  is  a  mile  broad,  and  8  miles  in  length,  from  the  breakers  off  the  knoll  to 
those  which  project  4  miles  from  the  south  point  of  the  river  at  a  right  angle  to 
the  coast  line.  It  carries  18  feet  at  low  water,  and  from  its  great  length  between 
spit  and  spit,  as  well  as  from  the  narrowness  of  its  ridge  from  8  £Eithoms  to  8 
fathoms,  Forcados  may  be  considered  the  most  accessible  estuary  of  any  on  this 
coast,  with  a  noble  sound  of  smooth  water  5  fathoms  deep  immediately  within  the 
bar  ;  and  though  the  treacherous  disposition  of  the  natives  prevents  all  trading 
intercourse  there  at  present,  yet  Small  craft  of  10  feet  draught  might  avail  them- 
selves of  that  smooth  water  to  caulk  topsides,  refit  rigging,  &c.,  always  providing 
they  are  well  armed. 

The  water  is  smooth  along  the  margin  of  the  coast  to  the  south-eastward  of  the 
sand-knoll ;  and  a  considerable  village,  with  a  number  of  large  canoes  on  the 
narrow  sandy  beach,  will  be  seen  as  the  knoll  is  brought  northward  of  East. 

The  fisdrway-course  over  the  bar  is  with  the  centre  of  the  opening  E.S.E.  The 
flood  stream  runs  8  hours  at  2  knots,  the  ebb  9^  hours  at  8  knots,  propelling  the 
discoloured  water  18  zDiles  seaward.  Its  mouth  is  1}  miles  wide,  and  the  bar 
lies  4i  miles  outside  of  the  north  elbow  of  the  entrance. 

Blver  Bamos* — ^The  coast  southward  of  the  Forcados  has  the  same  monotonooB 
feifttures  as  that  northward ;  a  dense  forest  and  a  tangled  jungle  rising  from  a 
narrow  sandy  beach  on  which  the  surf  but  feebly  breaks.  In  the  whole  interval 
between  that  river  and  the  Dodo,  there  is  no  sign  of  habitation,  no  huts,  no 
canoes,  and  no  back-ground,  until,  on  opening  the  river  Ramos,  the  receding 
plain  and  its  thick  forests  are  perceptible.  The  distance  of  this  opening  from 
Forcados  is  18  miles  ;  the  intermediate  shore  lying  S.  i  W.  No  columns  of 
smoke  are  to  be  seen  by  day,  nor  fires  by  night  to  give  animation  to  the  gloomy 
and  forbidding  aspect  of  this  neighbourhood ;  an  aspect,  however,  which  is  quite 
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in  keeping  with  the  character  of  its  treacherous  and  murderons  inhabitants.  A 
coarse  E.S.E.  i  E.  leads  through  the  very  limited  channel  over  the  bar. 

A  belt  of  heayy  breakers  occupies  a  sweep  of  2i  miles  in  front  of  the  BamOs, 
but  leaving  occasionally  in  the  middle  a  smooth  space  of  i  of  a  ipile  in  width. 
This  part  of  the  bar  is  a  mile  across,  with  9  feet  at  low  water,  and  therefore 
subject  to  a  dangerous  send  of  the  swell.  Inside  of  the  points,  the  estuary  is 
straight-sided  and  steep  for  2  miles,  with  8,  5,  and  7  &thoms  smooth  water. 

The  tidal  stream  is  2^  knots  on  the  9^  hours  ebb,  and  1^  knots  on  the  8  hours 
flood. 

Should  it  be  necessary  to  visit  this  river,  the  bar  is  most  tranquil  in  the  dry 
season,  and  may  be  crossed  as  above  stated  in  the  best  water,  and  the  first  reach 
passed  through  by  steering  E.S.E.  i  E.  The  best  anchorage  outside  the  bar 
will  be  likewise  found  on  this  bearing  in  5  fathoms,  black  mud,  at  8  miles  off  the 
bar,  and  6  miles  from  the  river  mouth. 

BiT«r  ]>odo. — ^From  the  Bamos  the  coast  maintains  the  same  repulsive  appear- 
ance, and  the  same  straight  course  of  S.  i  W.  for  18  miles  frirther,  where 
another  river  named  the  Dodo  issues  through  an  oblique  opening  with  Walker 
island  in  its  mouth.  It  is  only  ^  of  a  mile  wide  in  its  lower  reach,  though  the 
opening  in  the  shore  at  its  mouth  appears  to  be  nearly  8  miles. 

Walker  island  is  thickly  wooded  at  its  eastern  angle.  All  access  to  J;his  river 
is  apparently  denied,  by  the  ceaseless  foam  whieh  spreads  for  three  miles  right 
and  left  of  the  island  ;  and  for  1^  miles  to  seaward.  Should,  however,  any  object 
lead  to  a  boat  expedition  into  this  uninviting  place,  an  opening  in  the  breakers 
may  be  sought  in  the  dry  season  close  over  on  the  northern  side,  of  a  third  of  a 
mile  wide  and  8  feet  deep,  by  bringing  the  river-reach  open  northward  of  the 
isLuid,  and  on  the  bearing  S.S.E.  i  E. ;  wait,  however,  for  the  last  hour  of  the 
flood  on  spring  tides,  and  look  out  too  for  the  bar  seas  as  you  approach  a  low 
point  which  projects  i  a  mile  right  out  (west)  from  the  northern  elbow  of  the 
entrance :  and  look  out  also  for  the  troublesome  and  dangerous  natives. 

The  anchorage  to  be  taken  up  for  the  purpose  of  despatching  the  boats,  should 
be  in  4  fathom^,  black  mud,  with  the  northern  extremity  of  the  trees  on  Walker 
island,  bearing  E.S.E. 

Biv«r  Fanalastoii. — From  the  Dodo  southward  for  9  miles  the  coast  is  of  the 
same  featureless  character,  but  bends  nearly  two  points  more  eastward.  The 
Pennington  river  opens  to  view  on  a  S.E.  by  E.  bearing,  and  is  i  of  a  mile  wide, 
with  6  fathoms  water  a  mile  within  the  points,  but  has  only  6  feet  depth  upon  the 
bar,  which  spreads  over  an  area  of  H  miles.  A  narrow  passage  between  heavy 
and  dangerous  breakers  will  be  found  upon  the  above  bearing. 

f^AAi^^^  BlT«r. — ^Pursuing  the  same  coast-trend  of  S.  by  E.  ^  E.  for  14 
miles  farther,  you  will  arive  at  the  river  Middleton,  which  from  the  offing  has  the 
appearance  of  a  wide-mouthed  estuary,  with  an  island  stretching  across  its 
entrance,  and  leaving  channels  of  equal  breadth  on  either  side.  But  the  southern 
opening,  only  giving  vent  to  a  superabundant  outfall  of  freshes,  is  not  a  real 
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chaimel,  and  being  feused  with  impassable  breakers,  is  named  FcUm  Entrance, 
Those  breakers  apparently  sweep  round  the  northern  entrance,  also  in  a  semi- 
circle of  2  miles'  radins,  and  it  is  through  them  and  over  a  bar-flat  of  sand,  of 
1^  miles  reach,  with  as  little  as  6  feet  at  low  water,  that  any  attempt  to  enter  the 
riyer  can  be  made.  Steer  for  the  north  point  when  bearing  E.N.E.  jt  ^-y  during 
the  last  hour  of  the  flood,  and  in  the  tranquil  period  of  the  dry  season,  a  good 
whale-boat  may  thread  her  way  into  this  desolate  place  ;  inside,  6  fathoms  water 
and  a  lake-like  surface  will  be  found  for  a  mile,  in  an  E.  by  N.  direction,  whence 
it  branches  into  dark  mangrove  recesses,  N.E.  and  South. 

At  8  miles  southward  of  the  False  Entrance,  there  is  another  inaccessible 
opening,  named  Blind  Creek,  from  which  breakers  project  nearly  a  mile.  At  7 
miles  from  Blind  creek  on  the  bearing  of  S.E.  by  S.  two  apparent  river  entrances, 
named  the  Winstanley  Outfalls,  appear.  They  are  a  mile  apart,  and  both  barred 
by  most  furious  breakers,  which  are  occasioned  by  the  outpouring  of  the  rivers 
combating  with  the  oce^n  sweU. 

The  Sengana  mouth  of  the  Niger,  after  8  miles  more  of  the  same  dull  man- 
grove shore,  on  the  bearing  of  S.E.  i  S.,  naiakeB,  with  the  Benin,  ten  river 
openings  in  the  western  face  of  this  great  alluvial  projection  of  the  shore.  This 
branch  is,  however,  so  chocked  up  at  its  oriflce  by  a  sandbank  in  the  centre,  and 
by  the  turbulent  breakers  which  reach  a  mile  out,  that  althou^  presenting  a 
rather  inviting  appearance  at  first  sight,  it  is  not  accessible. 

mXfmr  Ktgn,  man,  or  Qnomu — ^At  6  miles  distance  from  the  Bengana 
opening,  and  819  miles  S.E.  i  E.  from  Cape  St.  Paul  is  the  mouth  of  the  river 
Niger,  or  as  it  has  at  various  times  been  named,  the  Nun,  the  Quorra,  or  Eowara; 
its  eastern,  or  Palm  point,  lying  in  Lat.  4""  16'  21"  N.,  and  Long.  6""  4'  84"  E., 
bears  N.N.E.  i  E.  2^  miles  from  the  outer  bend  of  the  bar,  and  is  the  fiurway 
line  for  crossing  the  bar. 

The  bar-breakers  spring  out  S.S.W.  almost  at  right  angles  to  the  coast-line, 
and  then  curving  sharply  eastward,  form  a  sack-like  belt  of  sand  and  breakers  of 
i  a  mile  in  breadth,  on  which  there  are  18  feet  at  low  water,  and  this  depth 
extends  for  |  a  mile  right  and  left  of  the  above-mentioned  leadiitg  line. 

As  the  tide  rises  here  6  feet  on  ordinary  springs,  it  will  be  easy  to  select  the 
most  £sbvottrable  moment  for  entering  this  river  ;  but  it  should  be  recoUeoted  that, 
at  the  driest  and  best  season,  a  heavy  swell  fearfully  undulates,  if  not  breaks  upon 
the  bar.  Once  over  it,  borrow  towards  the  eastern  shore,  as  a  sandy  spit  projects 
from  the  island,  half  a  mile  into  the  &irway,  just  opposite  to  and  W.N.W.  of 
Palm  point.  After  passing  them  you  will  find  a  clean  smooth  water  reach  of  a 
mile  wide,  with  5,  6,  and  7  &thoms  for  8  miles  up,  and  carrying  4  fiftthoma  to 
within  2  cable's  lengths  of  the  eastern  shore. 

The  ebb-stream  runs  9^  hours  at  8  knots,  and  the  flood,  8  hours  at  2  knots. 

It  should  be  remarked  that,  although  the  mouth  of  the  Niger  is  stated  to  be 
one  mile  wide,  yet  its  two  points  arc  1^  miles  apart,  by  reason  of  the  eastern  one 
stretching  out  j  of  a  mile  seaward  of  the  othpr.     A  canoe  village  stands'  on  the 
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margin  of  the  eastern  shore  a  mile  within  Pahn  point ;  and  the  chiefs  village, 
Accassa,  a  mile  inland  of  that.  No  refreshments  are  to  be  expected  here  any 
more  than  at  the  other  rivers  in  the  Bight.  The  shores  are  thickly  wooded,  and 
are  so  near  upon  the  level  of  the  river,  as  to  be  little  better  than  a  vast  pestil- 
ential swamp.  Good  holding  ground  in  5  fathoms  will  be  found  at  H  miles  out- 
side the  bar  on  the  above  leading  line. 

From  the  eastern  point  of  the  Niger,  the  mouth  of  the  river  Bento  bears  about 
E.B.E.  I  E.  10  miles ;  and  the  general  coast  line  of  that  vast  delta,  which 
projects  70  miles  to  the  southward  of  a  line  drawn  from  the  head  of  the  Bight  of 
Benin  to  that  of  Biafra,  sweeps  round  in  a  curve  of  60  miles  radius ;  and, 
although  it  presents  no  very  distinct  termination,  yet  its  most  projecting  segment, 
which  contains  the  mouth  of  the  Niger,  bears  the  name  of  cape  Formoso. 

BZOBT  OF  BZArmA. — ^pe  Formoso  forms  the  northern  boundary  and  cape 
Lopez  the  southern  boundary  of  the  Bight  of  Biafra.  These  points  bear  from  each 
other  N.N.W.  i  W.,  aud  S.S.E.  i  E.  (true),  and  are  distant  about  880  miles. 
From  a  point  near  Princes  island,  in  the  imaginary  line  joining  these  capes,  the 
coast  recedes  north-eastward  about  175  miles.  The  line  of  coast  from  cape 
Formoso  to  the  Cameroons  shore,  where  it  turns  abruptly  southward,  trends 
E.  by  S.  i  S.  nearly,  for  165  miles.  It  is  intersected  by  several  rivers,  of 
which  the  more  important  are,  the  Bonny,  the  New  and  Old  Calabar. 

The  general  direction  of  the  current  is  easterly,  and  its  strength  one  mile  an  hour 
throughout  the  year,  excepting  during  the  Harmattan,  when  the  direction  is  changed 
to  W.S.W. ;  a  heavy  tornado  will  sometimes  change  the  set  of  the  current  for  a 
day  or  two.  Vessels  therefore  bound  to  the  Bonny,  if  overtaken  by  night,  should 
either  anchor  or  work  to  windward  until  the  morning ;  for  if  once  to  leeward, 
especially  during  the  rains,  a  heavy  sailing  ship  will  have  great  difficulty  in 
getting  again  to  windward. 

A  ship  may  anchor  off  this  coast  at  all  times  of  the  year,  but  never  in  less 
than  7  fathoms  except  in  case  of  necessity,  because,  in  less  than  that  depth,  the 
swell  begins  to  assume  the  character  of  rollers,  and  causes  the  ship  to  ride  very 
uneasily  ;  indeed  10  fathoms  is  a  better  depth,  so  that  the  anchor  may  be  weighed 
and  stowed  before  making  sail. 

Tbe^Uver  Brass, — ^The  Rio  Bento  or  St.  John  has  its  entrance  between  two 
bluff  capes.  The  bar,  with  heavy  breakers,  extends  8  miles  from  shore,  but* 
owing  to  its  liability  to  change,  a  previous  examination  should  be  made  with  a 
boat,  before  the  vessel  enters.  It  is  advisable  that  boats  should  go  in  at  the  last 
of  the  flood  towards  high  water,  or  with  the  first  of  the  ebb,  but  at  no  other  time 
during  spring  tides.  Within  the  bar  the  river  expands  into  a  broad  and  deep  estuary. 
Capt.  Bgtbton  and  Lieut.  Dolbjen  crossed  the  bar  in  15  feet  at  low  water  in  1861. 

In  1888  the  boats  of  H.M.S.  Viper  ascended  this  river  for  about  60  miles,  and 
found  it  400  yards  wide,  and  9  or  10  fathoms  deep,  its  banks  fringed  with  impe- 
netrable mangrove.  On  returning  they  kept  along  the  western  shore  with  a 
current  running  7  knots. 
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.  The  riyer  San  Nioholas,  10  miles  east  of  the  Bento,  between  the  coast  line 
boldly  convezes  seawards.  Its  eastern  bank  is  terminated  by  a  large  rounded 
point.  The  western  bank  is  higher,  and  slopes  as  a  point  towards  the  sea.  The 
two  points  are  very  distinct  with  the  month  of  the  riyer  open  and  bearing  N.N.  W., 
bnt  as  it  soon  bends  to  the  N.N.E.  it  appears  from  the  offing  as  if  dosed  by 
distant  wooded  land. 

The  entrance  of  the  Santa  Barbara,  10  miles  farther  eastward,  opens  ont  on  a 
N.N.E.  bearing.  The  western  point  is  perpendicular ;  the  eastern  forms  a  slight 
slope,  haying  a  small  part  broken  into  steps. 

The  Eio  San  Bartholomeo. — ^As  far  as  the  riyer  Santa  Barbara  a  yesael  mi^ 
nm  without  fear  at  a  distance  of  8  or  4  iniles  from  the  coast  in  4  and  5  fiithoms, 
but  at  the  same  distance  from  the  land  abreast  of  the  riyer  San  Bartholomeo, 
abont  7  miles  south-eastward  of  the  Santa  Barbara,  there  is  a  bank  thrown  up  off 
the  entrance,  on  to  which  a  yessel  is  likely  to  be  carried  rapidly  by  the  flood  tide. 
It  is  the  more  necessary  to  be  on  the  guard  against  this  bank,  as  the  coasi-line  as 
&r  as  the  San  Bartholomeo  changes  its  direction  rather  more  to  the  south-east- 
ward after  passing  the  Santa  Barbara. 

The  western  point  of  the  San  Bartholomeo  is  low  and  hardly  distinguishable ; 
the  entrance  of  the  riyer  does  not  open  out  until  it  bears  North.  The  eastern 
point  is  higher,  and  bluff.  The  shoal  ground  extends  4  miles  from  the  entrance, 
outside  which  the  depth  is  8  and  4  fathoms. 

The  River  Somhreiro  lies  10  miles  &rther  eastward  i  it  does  not  open  out  until 
its  meridian  is  passed.  It  has  a  passage  oyer  its  bar,  but  it  is  rendered  dangerous 
by  a  considerable  shoal  off  its  mouth,  on  which  a  heayy  sea  breaks.  This 
extends  from  8^  to  4^^  miles  off  shore,  and  is  abont  a  mile  in  length.  Oapt. 
ViDAL  came  suddenly  upon  it  without  warning  from  the  lead.  A  furious  surf 
preyailed  on  the  bar,  which  would  apparently  prohibit  access  at  all  times. 

ir«w  Calabar  and  Bonay  Btv^n. — ^Fouche  point  forms  the  western  limit  of  a 
large  bay  or  estuary,  into  which  the  New  Calabar  and  the  Bonny  (Obane  or 
Okuhna)  discharge  their  waters;  its  eastern  limit  is  Rough  Comer  point.  It  is 
7  miles  wide,  and  encumbered  with  sandbanks,  between  which  are  the  channels 
leading  to  the  riyers ;  but  fr^m  the  constant  changes  in  them,  and  the  little  depth 
of  water,  a  pilot  is  indispensable.'*' 

The  entrance  is  obstructed  by  some  extensiye  banks,  between  which  are  two  or 
three  channels  into  the  riyers,  but  none  so  fixed  as  to  render  written  instructions 
ayailable  for  any  length  of  time.  Since  the  suryey  of  Capt.  Vidal  in  1826, 
yery  material  alterations  haye  taken  place,  and  the  buoys  placed  by  Mr.  F. 


*  This  duty  is  performed  generally  by  the  masters  of  the  Liverpool  morahant  ships  engaged 
in  the  pahn-oil  trade,  who  are  &r  better  acquainted  with  the  navigation  and  more  trostworthj 
than  the  native  pilots.  These  latter  are  stationed  on  Ja-ja  pomt,  a  mile  north  of  the  Bough 
Comer  point,  and  if  it  can  be  seen,  the  asnal  signal  with  a  gon  will  be  attended  to;  or  a  boat 
may  be  sent  np  the  river  for  one  of  the  masters  of  the  merchant  ships ;  the  boat  mast  not 
leave  the  ship  later  than  4  p.m. 
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Johnson  in  1854  to  mark  the  channeb  are  frequently  washed  away,  so  that  vessels 
bound  to  either  rivers  should  endeavour  to  anchor  near  the  Fairway  hnoy  (black 
beacon  buoy)  in  5  &thoms,  with  Fouche  point  bearing  N.  by  E.  ^  E.,  and  Rough 
comer  N.E.  by  E.  ^  E. ;  though  Capt.  Yidal  recommended  that  no  vessel 
should  at  any  time  of  the  year  anchor  oS  the  entrance  in  less  than  7  fathoms, 
with  Fouche  point  North  or  N.  i  W.,  and  with  not  less  than  50  fathoms  of  cable. 
LiETTT.  RoBKBTS  says  of  the  breakers  on  the  outermost  sand,  that  '<  at  high 
water,  in  fine  weather,  they  may  not  be  seen,  therefore  it  is  necessary  to  keep  the 
lead  going  constantly  when  approaching  with  light  winds,  but  with  a  sea  on  and 
blowing  fresh  they  always  show." 

The  anchorage  for  men-of-war  is  off  the  village  of  Bonny,  in  6^  fiithoms,  out- 
side the  merchantmen.  It  is  necessary  to  moor  with  open  hawse  to  the  eastward, 
in  the  event  of  a  tornado. 

In  the  river  the  ebb  stream  runs  an  hour  longer  than  the  flood  and  a  knot 
&ster,  or  at  the  springs  8  or  4  knots. 

The  town  of  Bonny  or  Obane  contains  about  6000  people,  but  the  country  under 
the  rule  of  the  king  aod  chiefs  about  40,000. 

The  natives  are  exclusively  devoted  to  the  fMm-oil  trade.  To  seek  for  that 
article  they  ascend  the  numerous  creeks  of  the  delta  of  the  Niger  for  40  or  50 
miles  in  their  laige  canoes.  Ftovisions,  poultry,  meat,  and  fruit  igre  scarce. 
The  river  abounds  in  fish.  Yams,  kids,  and  dry  fish  constitute  the  food  of  the 
population,  who,  finding  the  trade  in  palm-oil  more  lu<»rative  than  that  in  provi- 
sions, sell  but  little  of  the  latter,  and  at  high  prices. 

Every  possible  precaution  should  be  taken  against  fever,  as  it  is  rarely  that  a 
ship  can  fill  up  with  palm-oil  in  less  than  8  or  4  months.  She  should,  therefore, 
take  in  a  quantity  of  salt  at  the  cape  Yerde  islands ;  ship  Eroumen  on  the  Krou 
coast,  and  touch  at  Fernando  Po  to  complete  water  and  purchase  provisions. 
.Once  in  the  river  the  ship  is  roofed  over,  the  oil  casks  landed,  and  the  holds 
cleaned,  fumigated,  and  whitewashed. 

The  New  Calabar  has  not  so  much  water,  and  is  not  so  much  frequented  as  the 
Bonny ;  however,  it  is  equally  resorted  to  by  the  trader  in  search  of  pahn-oil. 

The  River  AnUmio  is  15  miles  eastward  of  Rough  Oomer  point.  The  mouth 
is  nearly  chocked  up  with  sand,  which  permits  a  passage  for  boats  only.  Great 
care  should  be  taken  at  all  times  when  standing  in  for  Antonio  river,  as  the  shoal 
ground  extends  7  or  8  miles  off  the  mouth,  and  a  flood  tide  often  throws  avessel 
in  at  the  rate  of  2  miles  an  hour ;  but  all  dangers  may  be  avoided  by  paying 
attention  to  the  lead. 

Old  oaiabar  BtvMr. — ^From  the  river  Antonio  the  coast  retains  the  same 
general  feature,  and  extends  about  E.  by  S.  58  miles  to  the  Old  Calabar  river, 
the  entrance  to  which  lies  between  Tom  Shots  point  (on  the  west)  and  the  East 
head,  about  10  miles  apart.  Fourteen  miles  S.E.  from  Tom  Shots  point  is 
Backasej  gap,  which  is  very  conspicuous,  and  will  first  attract  attention  from 
seaward  in  making  the  land  eastward  of  the  river.     The  opening  is  about  i  of  a 
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mile  in  width  ;  it  is  the  entrance  of  a  creek  which  commonicates  with  the  Back- 
asey  rivers. 

When  approaching  the  Old  Calabar  from  the  westward,  great  care  mast  be 
taken,  as  there  are  several  knolls,  with  not  more  than  15  feet  on  them,  extending 
for  upwards  of  12  miles  from  the  land :  they  are  a  considerable  distance  outside, 
or  sonth  of  the  extremity  of  the  continuous  line  of  breakers  off  the  month  of  the 
river.  Should  a  vessel  which  is  not  sure  of  her  position  find  herself  with  hard 
bottom,  it  would  be  prudent  to  haul  up  to  the  S.E.  and  make  the  land  about 
Backasey  gap,  where  a  cross  bearing  with  the  East  head,  if  it  can  be  seen,  vrill 
place  the  ship  nearly  in  her  true  position.  The  weather  is  generally  so  hazy 
that  the  mountain  peaks  cannot  be  seen,  except  after  a  tornado. 

When  making  Backasey  gap  coming  from  the  westward,  do  not  bring  it  to  bear 
east  of  N.E.  by  E.,  so  as  to  clear  the  knolls  before-mentioned  ;  and  when  with 
the  gap  on  that  bearing,  in  a  depth  of  8^  or  4  fathoms,  the  ship  will  be  in  the 
fairway  for  running  over  the  bar  in  from  8  to  4  fathoms. 

If  the  eastern  side  of  the  mouth  of  the  river  be  made,  the  depth  of  8^  fathoms 
only  will  be  met  with  very  far  off.  This  is  the  bank  of  mud  and  sand  which  pro- 
jects from  the  east  head  of  BiBtasey  gap;  and  fax  to  the  S.E.,  even  in  this 
shallow  water,  the  land  may  not  be  seen,  causing  doubt  and  uneasiness.  Hence  it  is 
preferable  to  make  the  land  from  the  southward,  having  first  sighted  Fernando  Po. 

If  at  this  point  a  tornado  should  threaten,  it  is  best  to  anchor  until  it  blows 
over.     On  this  coast  they  come  from  the  S.E. 

To  enter  the  river  it  is  necessary  either  to  send  a  boat  or  boats  ahead  to  point 
out  the  channel,  or  obtain  the  aid  of  local  knowledge.  A  large  palm-oil  trade  is 
carried  on  in  this  river,  and  ships  of  800  or  900  tons  lie  many  months  off  Duke 
town,  a  considerable  distance  up. 

In  the  "  Description  Nautique  des  Odtes  de  TAfrique  Occidentale,  par  M.  lb 
GouTB  E.  BouBT  WHiLANUBY,'*  published  in  Paris,  in  1848,  considerable  infor- 
mation upon  this  part  of  the  coast  will  be  obtained. 

From  that  work  we  learn  that  the  distance  from  the  southern  end  of  the 
breakers  to  the  S.E.  end  of  Parrot  island  is  22  miles :  from  the  north  end  of 
Parrot,  island  to  Seven  Fathom  point  18  miles,  from  the  same  point  to  Duke 
town*-  28  or  80  miles. 

At  the  bar  the  tide  does  not  run  more  than  a  mile  an  hour  during  the  diy 
season,  setting  towards  Tom  Shots  point  and  over  the  shoals  to  the  westward ; 
this  requires  particular  attention  in  turning  out  with  the  ebb,  or  at  any  time  with 
light  winds. 

This  brings  us  to  what  is  considered  the  eastern  limit  of  Benin. 

BXAFBA  is  supposed  to  extend  from  Old  Calabar  river  to  cape  Lopez,  but, 
like  most  of  the  political  divisions  on  this  coast,  is  either  very  changeable  or 
uncertainly  defined.      The  coast,  which  trends  South,   a  distance  of   about 

*  The  position  of  Duke  town  is  stated-by  Mr.  Heath,  master  of  H.M.8.  Favourite,  to  be 
Lat.  5°  8'  N.,  Long.  8*  34'  E. ;  but  by  Commander  Strakoe,  of  H.M.S.  Archsr,  Lat  4'  66*  N., 
Long.  8"  16'  E. 
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800  miles  from  the  river  to  the  point,  has  been  snrveyed  by  Caftainb  Owen  and 
YiDALL,  and  Lieut.  Bedford,  B.N.,  but  of  its  interior  our  knowledge  at  present 
is  extremely  limited. 

The  cnrrent  prevailing  off  this  coast  does  not  appear  to  be  in  any  way  connected 
with  the  eqnatorial  cnrrent  of  the  Atlantic  Ocean,  which  commences  near  the 
island  of  Annabon,  bnt  to  be  a  continuation  of  that  cnrrent  which  comes  up  from 
the  Cape  of  Good  Hope,  along  the  Western  shores  of  Africa ;  for  Capt.  Botblee 
says,  that  all  the  currents  along  Prince's  island  set  strong,  and  in  the  dry  season 
commonly  between  N.N.W.  and  N.N.E.  The  wind  generally  blows  from  the 
S.W.  or  Sonth.  The  cnrrent,  however,  is  changed  by  the  tornadoes,  whenever 
they  occnr  at  fhll  or  change  ;  at  which  time,  blowing  from  the  S.E.  or  N.E.  with 
great  violence,  they  alter  the  direction  of  the  cnrrent  to  W.S.W.  or  W.N.W. 

Mio  del  Bey. — Aflier  being  clear  of  the  Old  Calabar,  and  having  passed 
Backasey  gap,  an  E.S.E.  conrse  for  10  miles  from  the  East  head  along  the  bank 
extending  off  the  peninsula  of  Backasey  brings  a  ship  to  the  entrance  of  the 
Bio  del  Bey. 

The  Bio  del  Bey  is  generally  represented  on  the  charts  as  of  considerable 
mifcgnitude,  which  is  in  fact  the  impression  it  naturally  conveys  on  being 
approached ;  but  that  which  is  taken  for  the  river  is,  in  reality,  but  an  open 
shallow  bay,  with  several  creeks  branching  from  it,  and  one  lai^er  than  the  rest 
4i  miles  wide  at  its  entrance,  but  rapidly  decreasing  into  a  narrow  channel.  The 
bay  is  formed  on  the  eastern  side  by  the  lofty  Cameroon  mountains.  The  shores 
are  thickly  peopled ;  the  inhabitants  appear  to  live  principally  upon  fish.  The 
villages  are  large,  and,  unlike  those  frirther  south,  are  built  on  the  skirts  of  the 
bay,  and  exposed  to  view  from  the  water.  These  people  are  a  timid  race,  and 
there  is  said  to  be  great  difficulty  in  holding  any  intercourse  with  them. 

At  a  few  miles  eastward  of  the  Bio  del  Bey,  the  line  of  coast  turns  abruptly 
southward  along  the  foot  of  the  Cameroon  mountains. 

The  Cameroon  Mountains  occupy  a  space  of  nearly  20  miles  in  diameter,  the 
highest  peak,  named  Mongo-na  Lobah,  being  18,760  feet  above  the  level  of  the 
sea,  covered  with  trees  of  luxuriant  growth  nearly  to  the  summit ;  but  one  bare 
brown  ridge,  running  from  the  eastern  side  towards  the  sea,  at  a  short  distance 
appears  like  lava.  The  peak  of  the  Cameroons  stands  so  boldly  above  the 
surrounding  pinnacles  that  the  descent  seems  unbroken,  giving  to  the  whole  the 
appearance  of  one  vast  mountain  rising  from  a  single  base,  although  a  conspicuous 
peak,  about  2  miles  inland  from  the  nearest  part  of  the  coast,  named  Mongo-ma 
Etindeh,  rises  5820  feet. 

A^T^AM  uoJUKnm,  *e. — On  the  southern  side  of  mount  Cameroon,  at  the  base 
of  the  peak,  is  Ambas  bay  and  islands. 

The  largest  island,  named  Mondoleh,  is  i  a  mile  long,  and  lies  in  the  S.E. 
part  of  the  bay ;  it  is  high  and  rocky,  but  with  a  level  sur&ce  of  the  richest  soil 
imaginable,  of  decomposed  basalt,  and  the  steep  sides  are  clothed  with  beautiful 
wood.     There  are  three  or  four  springs  of  water  half  way  up  the  side  of  the 
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island,  which,  thoagh  scanty,  are  said  to  flow  always.     The  landing  is  bad,  bat 
might  be  improved. 

The  onter  or  western  island,  Domeh  or  Ambas,  is  smaller  and  nearly  barren  ; 
l^e  rocky  slopes  and  summit  only  are  clothed  with  a  little  brushwood  and  grass. 
It  is,  in  £EM>t,  a  narrow  ridge  of  rock,  elevated  at  the  outer  extremity ;  but 
although  nature  has  here  provided  no  means  of  subsistence,  about  800  or  400 
people  have  nmde  it  their  home.  They  exchange  their  flsh  with  the  natives  of 
the  mainland  £>r  plantains  and  yams.  They  have  also  many  goats  and  pigs, 
which  feed  on  the  precipitous  sides  of  the  island.  The  only  landing-place  is 
difficult  on  account  of  the  rugged  rocks  and  incessant  swell.  There  is  only  one 
scanty  fi^ring,  and  the  inhabitants  must  therefore  catch  rain  water,  and  during 
the  dry  season  get  supplies  from  the  mainland. 

The  island  of  Bobya,  named  also  the  Pirate  island,  is  1}  miles  N.W.  i  N.  of 
Ambas ;  H  is  even  more  barren,  a  mere  wreck  of  a  larger  isi&ad,  as  the  numerous 
isolated  fragments,  perforated  by  the  sea,  and  lying  in  its  vicinity,  bear  witness 
of  its  having  been  formerly  much  more  extensive.  The  progress  of  destruction  is 
still  gcttng  on,  as  enormous  fragments  of  rocks  are  lying  at  the  north  end  of  the 
island.  Although  thid  is  much  smaller  thui  the  other  two  islands,  it  is  thickly 
peopled,  almost  every  available  spot  on  its  rugged  surface  being  occupied  by  a 
but.  It  is  perpendicular  on  all  sides*  and  the  only  access  to  the  summit  is  by 
clambmng  up  what  appears  to  be  a  projection  of  a  basaltic  dike — a  fearful  path^ 
passable  only  for  one  at  a  time,  and  whieh  might  be  defended  by  a  child.  The 
inhabitants  probably  owe  to  their  impregnable  position  the  bad  character  they 
have  among  their  neighbours. 

These  islanders  are  the  principal  fishermen  of  the  bay,  which  in  fine  weather 
they  cover  with  their  li^t  canoes.  This  enables  them  to  obtain  by  barter  from 
the  mainland,  with  which  they  are  in  constant  communication,  the  scanty 
clothing  they  require,  and  supplies  of  yams,  plantains,  &c. 

The  anehorsge  is  excellent  in  all  parts  of  the  bay  as  to  holding  ground  and 
depth ;  and  although  it  is  a  lee  shore,  and  there  is  an  incessant  swell,  it  is  said 
never  to  blow  home  so  as  to  endang^  ships,  and  the  landing  is  not  so  bad  as  at 
Ascension.  The  prevalent  wind  is  S.W.,  to  which  the  bay  is  quite  open ;  and  the 
worst  m<mths  are  July  and  August,  but  there  is  sh^ter  behind  Mondokh.  Wood, 
vegetables,  and  live  stods  may  be  had  in  abundance.  £xceUent  water  can  also 
be  had  near  Eieh,  but  only  at  low  tide,  as  the  water  gushes  out  at  the  foot  of  a 
rock.  By  excavating,  however,  above  high-water  mark,  a  very  convement 
watering-place  might  be  made. 

The  disadvantage  of  bong  a  lee  shore  is  amply  compensated  by  the  purify  of 
the  sea  breeze,  which  blows  across  the  Atlantic.  The  adjacent  mainland,  too, 
is  nearly  devoid  of  mangrove  and  swamp  ;  and  as  the  land  wind  passes  over  the 
lofty  mountain,  it  is  rendered  cool  and  refreshing.  Indeed,  from  the  pecnliarily 
of  its  situation,  and  from  local  oircumstaaioes,  the  bay  of  Ambas  wiU,  periiaps,  be 
found  to  be  the  most  healthy  position  on  the  coast  of  Africa. 
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Vba  Biv«r  BimMa. — ^After  quiiiing  the  anchorage  in  Ambas  bay,  and  continaing 
near  the  coast,  a  series  of  points  are  passed,  which  indent  the  shore  into  small 
cores,  more  or  less  deep  and  sheltered,  and  then  appears  the  entrance  of  the 
riyer  Bimbia  or  Little  Cameroon.  The  last  may  be  known  by  NicoU  island, 
which  is  sitaated  N.E.  of  the  most  sonthem  point  of  the  land  at  the  foot  of 
Cameroon  mountains.  NicoU  island  is  i  a  mile  from  the  shore,  on  the  western 
side  of  the  month  of  the  Bimbia  river.  Between  it  and  the  shore  on  its  western 
side,  and  rather  nearer  the  latter,  there  is  a  sheltered  anchorage  off  King  William 
town,  bnt  which  has  only  2^  and  2)  fftthoms  depth,  and  there  is  a  watering-place 
I  of  a  mile  to  the  northward. 

The  channels  of  fhe  riyer  Bimbia  are  obstracted  by  a  bar,  on  which  there  is 
only  a  depth  of  18  feet,  but  within  there  are  4^  to  6i  fathoms.  The  anchorage 
is  perfectly  safe,  bnt  the  radiation  from  the  mountain  causes  the  heat  to  be  yery 
oppressive.  The  magnificent  amphitheatre  which  forms  the  eastern  side  of 
Cameroon  mountains  is  crowned  with  numerous  villages,  the  inhabitants  of  which 
mostly  follow  the  palm-oil  trade. 

Bivar  oameroon. — ^From  the  river  Bimbia  to  cape  Cameroon,  the  distance  is 
12i  miles  S.E.,  but  the  shore  is  rounded  towards  the  sea ;  it  is  low  and  covered 
with  mangrove,  and  is  intersected  by  two  creeks,  Matumal  and  Mordecai,  which 
connect  the  Bimbia  with  the  river  Cameroon.  The  river  Cameroon  is  an  estuary  into 
which  several  streams  discharge  their  waters.  That  branch  which  comes  from 
E.N.E.  is  the  most  considerable,  and  named  the  Cameroon  river,  from  the  abun- 
dance of  shrimps  found  in  it. 

The  entrance  of  the  bay  of  Cameroon  is  5  miles  wide  from  N.N.W.  to  S.S.E., 
being  bounded  on  the  north  by  cape  Cameroon,  a  land  of  middling  height,  which 
can  be  seen  12  miles  off.  The  southern  head  is  called  SueUaba  point,  and  is 
nearly  of  the  same  height.  Off,  each  of  these  points  are  banks  which  narrow 
the  channel ;  its  breadth  in  the  most  contracted  part  is  about  1^^  miles  ;  and  its 
greatest  depth  12  fathoms.  Off  cape  Cameroon  the  8-fathom  edge  is  distant  H 
miles,  where  the  shelf  suddenly  drops  into  8  and  10  fathoms :  great  caution, 
therefore,  is  requisite  as  the  lead  gives  no  warning.  The  banks  to  the  southward 
extend  N.N.W.  from  SueUaba  point  8^  nules,  and  are  named  the  Dogsheads ; 
they  almost  always  break  with  a  noise,  and  can  be  seen  from  afar. 

In  a  ship  from  the  westward,  bound  to  the  Cameroon  river,  you  should  not 
approach  the  low  land  of  Bimbia  nearer  than  6  fathoms ;  run  to  S.S.E.  untU 
cape  Cameroon  bears  N.E.  f  E.,  and  steer  for  it,  keeping  in  4i  to  5i  &thoms 
muddy  bottom.  At  6  mUes  from  the  cape  you  wiU  have  from  6^  to  7  fathoms, 
and  when  at  2  miles  from  the  land  you  must  keep  in  that  depth  along  it,  until 
cape  Cameroon  bears  N.W.  }  W. ;  then  steer  for  Malimba  point  about  E.  i  N., 
until  Green  Patch  point,  which  is  the  N.E.  point  of  Matumal  creek,  bears  North, 
when  you  may  anchor  in  5^  &thoms,  muddy  bottom,  and  send  up  the  river  for  a 
pilot  to  take  you  over  the  bar.  This  bar,  or  bank,  in  the  middle  of  th(>  bay,  is 
formed  by  sediments  from  the  river,  and  has  9  feet  least  water  over  it 
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When  opening  from  False  patch  to  Green  Patch  point,  shonld  the  lead  gire 
less  than  4}  fjathoms,  and  not  a  mnddy  bottom,  yon  must  keep  more  to  the 
southward. 

The  DogsJiead  Banks,  which  form  the  sonthem  boundary  of  the  entrance 
channel,  are  steep  ;  on  their  N.W.  side,  i  a  mile  from  them,  will  be  foond  from 
10  to  12  fathoms ;  care  shonld  therefore  be  taken  not  to  approach  them  too 
close,  on  account  of  the  sudden  change  in  the  soundings,  which  increase  rapidly 
from  the  westward  to  the  eastward  in  this  passage.  The  soundings  will 
sufficiently  show  the  action  of  the  current,  and  the  changes  necessary  to  be 
adopted  in  the  course.  These  banks  are  especially  dangerous  to  vessels  caught 
in  the  passage  by  the  ebb  tide,  which  rushes  with  great  Velocity  over  them, 
especially  at  spring  tides. 

Should  you  be  obliged  to  anchor  outside,  sh^  may  ride  easy  anywhere  in  6^ 
fistthoms,  and  be  out  of  the  strength  of  the  tide. 

In  the  event  of  a  boat  being  sent  up  the  river  for  a  pilot  from  the  anchorage 
south  of  Green  patch,  it  should  be  directed  to  keep  along  the  northern  shore  for 
6  or  7  miles  until  it  passes  the  mouth  of  Mordecai  creek,  when,  if  there  are  any 
vessels  there,  their  masts  will  be  perceived  off  King  Bell's  town,  which  is  6  or  7 
miles  above  Malimba  point,  on  the  left  or  S.E.  bank  of  the  Cameroon ;  boats 
that  have  not  been  so  directed  have  found  themselves  on  the  south  aide  of 
Malimba  point. 

The  towns  of  King  Bell  and  King  Aqua  are  of  great  extent.  The  houses  are 
neatly  built  of  bamboo,  in  wide  and  regular  streets,  but  the  number  of  plantain 
and  cocoa-nut  trees,  and  even  of  large  fields  of  maize,  render  it  impossible  to 
form  an  estimate  of  their  size  and  population.  They  are  situated  on  a  plain, 
which,  being  elevated  at  least  50  feet  above  the  river,  and  being  of  a  sandy 
nature,  may  be  considered  as  comparatively  healthy.  A  considerable  trade  has 
been  carried  on  here  for  many  years ;  the  activity  of  the  settiers  in  collecting 
palm-oil,  and  their  intercourse  with  Europeans,  has  made  them  a  very  large  and 
important  community. 

Tbe  BivMT  Borea  has  its  entrance  about  16  miles  8.  i  E.  from  Suellaba  point ; 
the  coast  between  is  low  and  well  wooded,  and  continues  so  to  point  Garajam,  the 
termination  of  the  Bight  of  Pannavia,  88  miles  8.  by  E.  from  Borea  river. 
Borea  river  is  only  navigable  for  boats,  being  rendered  impassable  by  a  bar  at  the 
entrance. 

In  the  bottom  of  Pannavia  Bight  a  vessel  may  safely  anchor  near  the  shore  in 
4  or  5  fathoms,  muddy  ground. 

The  BiTar  Campo. — From  point  Gar^'am,  known  by  its  cascade,  the  coast 
trends  to  the  Rio  Oampo,  S.S.W.  i  W.  89  miles  ;  this  river  may  be  recognised 
by  two  mountains  to  the  northward,  named,  fr'om  their  similitude,  the  Saddle  and 
Table  hills,  the  former  lying  northward  of  the  latter.  On  the  south  point  of  the 
river  the  sea  breaks  with  much  violence  on  a  shallow  stone  bank  that  shows  at 
low  water.     There  is  good  anchorage  in  4  to  G  fathoms,  13  ov  14  miles  south- 
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ward  of  the  river  Campo,  in  the  OoTe  of  Bata.  At  this  plaoe  yon  will  see  the 
Seven  hills,  lying  in  a  rbw^  about  6  leagues  inland,  the  middle  one  appearing 
higher  than  the  others. 

The  River  Benoit  lies  about  48  miles  S.W.  by  S.  from  the  Bio  Campo  ;  its 
entrance  is  narrow,  but  it  has  not  less  than  8  or  4  &thoms  which  extends  4  miles 
within  it.  The  Heybem  is  a  high  hill  which  renders  the  north  point  remark- 
able ;  the  south  point  is  distant  2  miles  i&om  it,  and  is  steep  ;  a  reef  extends 
along  the  coast,  having  rocks  over  and  under  water. 

From  the  river  Benoit  to  cape  St.  John,  bearing  S.W.  i  W.  80  miles,  the 
coast  is  irregular,  rocky,  and  foul,  and  is  distinguished  by  a  high  mountain  inland, 
named  the  Mitre  hill.  As  you  approach  about  half-way  to  the  cape,  the  coast, 
from  being  low  and  woody,  is  rocky,  and  the  cape  itself  is  surrounded  by  a  ridge 
of  rocks,  and  has  a  small  stony  bank  of  6  or  8  fathoms  lying  2  or  8  miles 
from  it. 

OOBZSOO  BAT. — The  northern  point  of  Oorisco  bay  bears  S.  by  E.  i  E.  4^ 
miles  from  cape  St.  John ;  southward  lies  Oorisco,  or  Thunderbolt  island,  which 
is  about  8  miles  long  and  2  miles  broad.  It  is  a  low  island,  overgrown  with  high 
trees,  that  seem  to  stand  in  the  water ;  about  a  mile  from  its  south-west  side  is  a 
small  islet,  named  Laval,  encompassed  with  a  reef;  from  the  S.E.  point  of 
Oorisco  extends  a  narrow  reef  1^  miles  to  the  eastward,  and  a  shelf  also  extends 
from  the  northern  shore.  The  north  part  of  Oorisco  bay  assumes  a  semicircular 
form,  12  miles  in  breadth,  and  into  it  falls  the  river  Mooney,  or  Bio  de  Angra  ; 
this  river  is  a  mile  wide,  and  at  a  distance  of  4  miles  outside  it  lie  a  cluster  of 
islets,  rocks,  and  shoals,  named  the  Elobey,  or  Mosquito  islets.  In  the  direct 
course  to  the  river,  between  these  islets  and  the  northern  point  of  the  bay,  the 
depths  are  from  6  to  5,  4^  to  8  fathoms  ;  but  on  the  flat,  extending  N.N.W.-ward 
4  miles  from  the  Elobey  isles,  which  flat  forms  the  southern  side  of  the  fairway 
channel,  there  are  some  spots  of  only  2}  and  1^  fathoms.  The  water  is  deep  at 
the  entrance  of  the  river  Mooney. 

On  the  north-eastern,  or  little  Elobey  island,  there  are  some  factories,  up  to 
the  anchorage  off  which  there  is  a  narrow  and  winding  channel,  15  feet  deep, 
running  between  the  two  islands. 

Oorisco  bay  trends  nearly  due  South  (true)  from  the  river  Mooney,  20  miles  to 
the  river  Moondah,  which  is  6  miles  in  breadth  at  its  mouth  ;  the  water  is  shoal 
at  the  distance  of  8  miles  from  the  coast  in  this  space.  At  the  entrance  of  the 
Moondah  are  8  to  5  fjathoms,  The  entrance  bears  S.  i  W.  24  miles  from  the 
northern  point  of  the  bay ;  and  from  the  western  point  of  the  river  to  cape 
Esterras  the  coast  trends  W.  i  N.  12  miles.  Little  Oorisco  island  (Mount 
Baynya)  bears  S.  i  E.  5  miles  from  the  S.E.  point  of  Oorisco,  and  is  surrounded 
by  several  shoals,  as  well  as  by  a  flat  that  stands  5  miles  to  the  S.W. 

Between  Little  Oorisco  and  the  coast  northward  of  cape  Esterras,  a  distance  of 
9i  miles,  there  is  a  channel  5  and  6  fathoms  deep,  but  only  1^  miles  wide  ;  in 
the  remaining  space  the  water  is  shoal,  and  the  coast  about  the  cape  is  foul  and 
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rocky ;  bat  thence  to  point  Clara,  at  the  entrance  of  Gaboon  river,  it  is  in  gen«rml 
bold,  distinguished  by  trees,  and  at  li  miles  distance  the  water  varies  in  d^th 
from  7  to  6  and  5  fathoms. 

Gaboon  Biver. — ^Point  Joinville  or  Clara  is  distant  7  miles  S.  by  W.  i  W. 
from  cape  Esterras  ;  and  although  the  coast  between  is  pretty  clear,  yet  about 
the  point  itself  are  several  sunken  rocks.  On  the  south  side  of  the  river  is  Sandy 
or  Pongara  point,  which  bears  S.  }  W.  9  miles  from  that  of  Clara.  Qua  Bens 
town  stands  on  the  eastern  shore,  feuding  the  sea«  S.E.  by  S.  i  S.  &i  miles  from 
point  Clara  ;  and  King  Glass  town  stands  8  miles  S.  by  E.  i  E.  from  the  former. 
Around  Sandy  point,  and  in  the  mouth  of  the  river,  are  several  shoal  spots,  which 
vessels  must  avoid.  Coming  from  the  northward  or  southward  for  the  Gaboon, 
ships  should  not  decrease  their  water  below  10  or  8  fistthoms,  which  depths  will 
be  found  at  the  distance  of  2  or  8  miles  from  the  coast.  When  abreast  of  the 
river's  mouth  with  the  northernmost  of  two  hills  on  the  eastern  shore  bearing 
about  E.S.E.,  and  in  a  position  nearly  equidistant  froip  cape  Sta.  Claia  and  Pon- 
gara point,  bring  the  south  point  of  Coniquet  or  Cone  island  open  of  Oweendo 
point,  S.E.  i  S. ;  steer  in  on  this  course,  and  when  Pongara  point  bears  W.N.W. 
you  will  be  within  all  the  shoals,  and  may  haul  up  East  or  E.N.E.  for  King  Glass 
town  or  Qua  Bens  town,  as  required,  Oweendo  or  Bed  point  is  lOf  miles  S.E. 
of  Pongara  point ;  Cone  island  is  2i  miles  further  in  the  same  direction ;  and  B^ 
miles  south-westward  of  this  is  Parrot  or  Embene  island,  between  which  and 
Cone  island  in  mid-channel,  are  6  and  7  fathoms. 

Bound  Comei*  point  is  4  miles  S.W.  by  W.  from  Pongara  point,  and  is  distin- 
guished on  each  side  by  elevated  land,  which  serves  as  good  marks  for  the  Gaboon. 
Vessels  coming  from  the  southward  should  give  this  point  a  good  berth,  and  steer 
towards  point  Clara,  in  order  to  avoid  the  shoals  lying  in  the  mouth  of  the  river. 
There  is  anchorage  in  4  to  6  fathoms,  at  the  distance  of  1^  to  2  miles  from  the 
shore  anywhere  between  cape  Clara  and  King  Glass  town,  taking  care  to  avoid 
the  shoals  near  the  mouth  of  the  river,  for  which  recourse  must  be  had  to  the 
chart.* 

From  Bound  Comer  point  to  Fanaes  islet  the  coast  runs  to  the  S.S.W.  above 
40  miles,  and  is  safe  and  clean.  The  islet  is  small,  and  stands  near  the  shore. 
Hence  to  the  river  Nazareth,  the  distance  is  16  miles  S.W.  by  W.,  the  coast 
maintaining  the  same  general  character.  About  midway  between,  shoal  water  of 
8  and  2  fathoms  will  be  found  at  distances  vaiying  from  8^  to  6  miles  from  the 
land.  The  west  point  of  the  river  is  low  and  sandy,  and  is  distinguished  by  a 
small  native  town,  named  Fetishe.  Cape  Lopez  bears  from  Fetishe  W.N.W« 
17i  miles,  and  the  intermediate  coast  is  low  and  sandy,  and  covered  with  trees 
and  bushes.     Shoals  also  extend  from  it  about  5  or  6  miles  off. 

Oap«  LopM,  in  Lat.  O""  86i'  S.,  Long.  B*"  48}'  E.  is  low  drowned  land,  and 
at  first  appears  all  rugged  with  bushes,  which  seem  to  stand  in  the  water ;  it  is 

•  "  Chart  of  the  River  Gaboon."     Pablished  by  the  Admiralty.    No.  1877. 
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steep  on  the  western  side,  free  from  flats  and  reefs,  and  may  be  fi^proaehed 
sufficiently  near.  The  inner  coast  trends  S.S.E.  12  miles  to  the  northern  entranoe 
of  a  channel,  the  southern  entrance  of  which  is  21  miles  southward  of  the  cape/ 
thus  forming  an  island.  A  spit  of  2  to  8  fathoms  extends  to  the  N.£.  about  5 
miles  from  the  inner  part  of  cape  Lopez  ;  and  in  a  bay  within  this  are  20  to  12 
and  9  fathoms,  affording  anchorage  in  8  to  10  fathoms.  The  spit  must  be  care- 
fully avoided  in  coming  from  the  northward  to  cape  Lopez,  as  it  is  not  noticed 
until  you  approach  very  near  it,  for  you  may  have  10  or  12  fathoms  at  4i  miles 
north-east  of  the  cape,  and  with  the  next  cast  find  yourself  aground.  When  you 
are  sailing  from  cape  St.  John  to  cape  Lopez,  always  observe  which  way  the 
trovado  drives  th^  water ;  and  should  you  lie  at  anchor  when  it  arises,  you  must 
weigh  immediately,  and  get  off ;  if  it  be  in  the  morning,  with  a  south-wfest  or 
south  wind,  keep  to  seaward  till  noon,  then  stand  again  toward  the  shore  with  a 
sea  wind ;  but  if  the  wind  does  not  alter  at  noon,  tack  about  for  all  that,  and  go 
to  the  shore,  there  to  anchor  in  oozy,  and  sometimes  sandy  ground. 


PEKNANDO  PO,    PRINCES,  ST.    THOMAS,    AND 
ANNOBON  ISLANDS. 

These  islands,  situated  in  the  easternmost  part  of  the  Gtjlf  of  Guinxa,  bear  from 
each  other  about  N,E.  by  N.,  and  S.W.  by  3.  (true),  and  if  this  line  of  direction 
be  compared  with  that  of  the  mountains  on  and  in  the  interior  of  the  continent  to 
the  north-east-ward,  which  appear  broken  into  isolated  masses  like  islands  in  the 
sea,  a  very  interesting  geological  query  presents  itself,  namely,  whether  these 
islands  are  not  a  continuation  of  this  range,  and  whethtf  there  are  not  similar 
submarine  elevations  in  the  same  direction  ?  Capt.  Owxn,  after  referring  to  the 
Cameroon,  Bumby,  and  Qua  mountains,  says — ''Most  of  these  are  extinct 
volcanoes,  as  well  as  the  whole  of  Fernando  Po^  which  is  immediately  opposite 
this  part  of  the  main.  The  sea-boundary  of  the  Cameroon  presents  some  singular 
evidences  in  support  of  this ;  amongst  them  may  be  mentioned  two  rocky  cliffs, 
at  some  distance  apart,  but  which  are  connected  by  means  of  a  gallery,  perforated 
at  equal  distances  by  a  line  of  holes  answering  the  purpose  of  windows,  resembling 
the  work  of  an  expert  engineer  in  the  excavation  of  a  fort. 

wmaMAMiBO  PO,  now  ifnder  the  jurisdiction  of  Spain,  is  about  86  miles  long, 
frcon  north-east  to  sooth-west,  and  about  19  miles  in  average  breadth ;  it  is  extremely 
mountainous,  the  highest  peak  (Clarence  Mountain)  attaining  an  elevation  of 
10,190  &et  above  the  sea-level,  and  situated  in  Lat.  8**  85'  N.,  and  Long. 
&*  46^'  E.    Deep  water  will  be  found  at  a  short  distance  from  its  shores,  and 

there  are  no  outlying  dangers,  except  the  Goat,  Boteler,  and  Leven  Rocks,  &c., 
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which  ara  all  visible.    The  principal  places  are  port  Clarence  on  ihe  north  mda 
and  George  Bay  on  the  western  side  of  the  island. 

An  English  settlement  was  established  at  the  former  place  in  1827,  but  has 
since  been  abandoned.  It  has  been  stated  that  the  island  of  Fernando  Po  makes 
in  three  hnmmocks,  bat  this  mistake  has  been  occasioned  by  the  high  laud  of 
Cameroons,  which  may  be  taken  for  the  island  at  a  distance.  On  coming  from 
N.W.  it  makes  in  two  high  peaks,  the  eastern  one  (Clarence)  being  the  highest, 
and  terminaiing  in  a  sharp  point ;  the  westernmost  is  round  in  the  top,  sloping 
gradually  to  the  water's  edge. 

a«ors6  Bay,  on  the  west  side  of  the  island,  is  situated  about  12  miles  north- 
eastward of  cape  Badgley,  the  south-west  point  of  Fernando  Po,  between  point 
Kelly  on  the  north-east  and  Charles  Folly  on  the  south-west,  which  are  6  miles 
distant  from  each  other ;  the  bay  is  of  a  semicircular  form,  much  exposed  to  the 
N.W.,  and  the  depth  decreases  from  80  to  20  and  10  fathoms.  Goat  and  Kid 
islands  lie  about  li  miles  northward  of  point  Kelly  and  are  encompassed  with 
seyeral  rocks,  but  the  ground  on  the  S.E.  is  clear,  and  affords  convenient  shelter. 
Vessels  from  Bonny  river,  bound  to  George  bay,  should  make  the  west  end  of 
the  island,  as  a  strong  current  sets  to  E.N.E.,  and,  with  baffling  winds,  may 
take  you  several  days  to  get  up,  if  you  once  get  to  leeward.  In  making  the 
island,  you  will  perceive  its  appearance  as  already  stated ;  but  should  you  &11  to 
leeward,  so  as  to  bring  the  eastern  peak  to  bear  East,  or  E.  by  S.,  you  must  tack, 
and  close  in  with  the  westernmost  shore,  giving  it  a  berth  of  1  or  2  miles,  until 
you  get  in  sight  of  Goat  island,*  the  soundings  gradually  diminishing  to  16  or  15 
&tboms.  Anchor  with  Clarence  peak  bearing  E.  ^  N.,  Goat  island  N.  by  £.  or 
touching  point  Kelly  (the  N.E.  point  of  the  bay),  and  Charles  Folly  W.  by  N.  | 
of  a  mile  from  the  shore.  Water  and  wood  may  be  had  here  in  abundance,  and 
fish  is  also  plentiful  and  various. 

Maidstone  Bay  and  ciaMnea  Oera. — ^Maidstone  or  N.W.  bay  lies  eastward  of 
cape  Bullen,  the  N.W.  point  of  the  island,  and  is  a  shallow  2}  miles  in  extent 
and  bounded  on  the  eastern  side  by  a  tongue  of  land,  now  named  point  William^ 
between  which  and  point  Adelaide,  distant,  i  a  mile  S.W.  by  W.  i  W.  la 
Clarence  Cove:  this  latter  is  a  small  bay  of  a  semicircular  shape,  having 
soundings  in  the  middle  from  14  to  12  fathoms.  Cockbum  cove  lies  on  the  west 
of  point  Adelaide,  and  is  not  so  large  as  that  of  Clarence.  Adekide  islets  He  in 
a  cluster,  about  yV  of  a  mile  northward  of  the  point,  being  divided  from  it  by  a 
passage  of  9  and  10  fathoms  ;  a  bank  extends  some  distance  from  the  islets,  but 
it  has  not  less  than  8  or  8^  &thoms  ;  a  shoal  also  extends  westward  of  point 
Williams ;  and  on  the  east  side  of  this  point  is  Gooderich  bay,  not  more  than  i 
of  a  mile  in  extent,  indented  by  several  small  coves,  and  in  which  are  some 
rivulets,  two  of  which  are  named  Hay  brook  and  Horton  brook. 


*  About  6i  miles  northward  of  Goat  island,  and  above  a  mile  Cff  shore,  are  the  Boteler 
rocks,  which  are  very  steep  all  round. 
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Tlie  following  remarks  are  by  Com.  Fissbubnb,  H.M.  Alhan,  8rd  Deoembery 
1841 : — <<  The  anchorage  of  Clarence  Cove,  the  principal  anchorage  of  Fernando 
Po,  is  very  good,  thongh  the  depth  is  from  10  to  16  fJEtthoms  ;  indeed,  it  is  so 
abundantly  sheltered,  that  considerable  facility  is  afforded  to  yessels  loading  or 
unloading,  while  the  perfect  tranquility  and  smoothness  of  the  w«ter,  and  rise  of 
7  feet,  admit  of  vessels  being  beached  for  repairs,  without  danger.  It  must  be 
borne  in  mind,  that  the  current  runs  to  the  East  and  N.E.  generally,  1  mile  to 
1^  miles  per  hoar ;  and  due  allowance  must  be  made  for  this,  in  steering  either 
for  the  settlement  by  day,  or  the  light  by  night,  depending  on  the  preceding 
winds.  Change  in  the  bearings  would  give  notice  of  this,  and  they  should  be 
attended  to  strictly. 

The  water  is  good,  and  may  be  obtained  in  any  quantity  without  difficulty. 
Wood  is  plentiful,  and  of  very  superior  quality,  quite  equal  to  the  mangrove,  840 
inches  per  horse-power,  per  hour,  being  sufficient  to  keep  steam  with  our 
engines  working  expansively  at  half-stroke,  yet  still  an  efficient  fuel.  We  paid 
68.  6d.  for  100  pieces,  containing  about  88  cubic  feet ;  but  were  a  contract 
entered  into  for  a  large  quantity,  it  might  be  obtained  at  a  much  more  reasonable 
price.  The  landing-place  is  convenient  at  a  wooden  pier,  which  has  been  built 
at  the  expense  of  the  West  African  company,  and  extending  out  to  depth  of 
water  that  admits  of  vessels  of  7  or  8  feet  draught  to  go  alongside.  The  ascent 
to  the  plateau,  npon  which  the  town  stands,  being  about  100  feet,  and  the  road  ill 
made,  occasions  much  difficulty  in  the  transfer  of  goods  to  the  town,  but  this 
objection  might  be  materially  removed,  and  without  much  expense.  There  is  a 
strip  .of  land,  and  on  either  side  of  the  landing-place  (from  which  the  cliffs  rise 
nearly  perpendicular)  now  partly  occupied  by  miserable  coal  and  store  sheds,  but 
of  sufficient  width,  and  generally  adapted  for  good  store  room." — NaiUical 
Magazine  for  1848,  page  88. 

FBXiroB0  IBXJLHB' — ^Princos  island,  in  Lat.  1^  86'  N.,  and  Long.  7**  24'  E., 
is  115  miles  S.W.  by  W.  from  Fernando  Po,  and  is  an  irregular-shaped  island, 
9i  mOes  in  extent  from  north  to  south,  and  aboat  5  miles  wide.  In  its  neigh- 
bourhood are  several  visible  rocks,  named  Pedra  de  Galle  and  Diamond,  on  its 
northern  side,  and  Carocha  or  Dutchman's  cap,  and  the  Great  and  Little 
Brothers,  on  the  southern,  the  latter  at  a  considerable  distance ;  but  there  are  no 
known  and  hidden  dangers  beyond  a  short  distance  from  the  land. 

Should  the  current,  on  approaching  the  island,  be  found  running  to  the  N.E. 
it  will  be  best  to  make  it  on  the  sonth  side,  or  you  may  be  swept  to  leeward,  and 
experience  some  difficulty  in  making  the  harbour ;  but  it  will  be  better  to  make 
it  on  the  north  side  with  a  south-westerly  current.  Vessels  approaching  the  north 
side  of  the  island  will  see  a  high  peak  towards  the  S.W.  end,  appearing  like  a 
aentry  box ;  and,  more  to  the  eastward,  a  remarkable  round-topped  hill,  of  a 
sugar-loaf  shape,  named  the  Parrot's  bill.  When  approaching  the  south  side, 
the  Dutchman's  cap  appears  as  a  high  white  rock,  lying  1^  miles  from  the  south 
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point.     The  Brothers  are  from  9i  to  12|  mOas  south-westward  from  the  sooth 
side  of  Princes  island — small,  and  steep. 

Fort  8an  JUitonio  lies  on  the  north-east  side  of  the  island,  the  entrance  being 
8  miles  N.E.  i  N.  from  the  Datohman's  cap.  The  anchorage  is  elear,  and  the 
depth  of  water  regular  from  20  to  4  fathoms.  It  is  exposed  to  tornadoes,  bnt  as 
the  entrance  is  narrow,  accidents  rarely  occur ;  it  is,  however,  necessaij  for 
vessels  to  be  well  secured,  for  they  blow  directly  in.  The  entrance  is  defended 
by  two  small  forts,  and  is  of  easy  access  ;  when  approaching  you  may  stand  to 
the  south  shore  in  6  £Eithoms, — and  to  the  north  shore,  it  being  steep-to,  in  7 
fitthoms.  There  is  a  coral  reef  of  Bf  fathoms,  2^  cables  eastward  of  the  fort  on 
the  south  side  ;  about  a  cahle's  length  without  that,  are  5  and  6  &thoms,  soft 
mud,  and  good  holding  ground,  to  one  or  two  miles  farther  in.  Ships  should 
moor  with  an  open  hawse  to  the  sea,  in  order  to  be  prepared  for  the  tornadoes. 
The  town  stands  at  the  bottom  of  the  harbour. 

On  arrival,  the  vessel  must  be  reported  to  the  governor,  who  sends  custom- 
house officers  on  board,  at  the  ship's  expense ;  and,  on  quitting  the  harbour,  40 
dollars  are  exacted  for  port  dues  and  anchorage  ;  in  addition  to  which,  if  ooming 
to  trade  the  customs  demand  40  more. 

jktraUktLM,  or  ^7Mit  Bay,  lies  about  half-way  down  on  the  western  side  of  Princes 
island.  It  is  about  2  miles  in  extent,  from  N.E.  to  S.W.,  shoaling  in  depth  from 
20  to  4  ikthoms.  Some  small  rocks  under  water  extend  from  its  south  point. 
The  best  situation  to  anchor  in  this  bay,  is  with  the  extremity  of  its  west  point 
bearing  W.N.W.  distant  a  mile,  the  north  point  N.E.  i  N.,  and  a  peak  on  tha 
island  S.E.  by  E.  i  E.  There  are  several  good  streams  of  water  on  the  south 
side  of  the  bay.  This  place  is  secure  from  trovadoesy  though  open  to  N.W. 
winds,  but  the  latter  8eld(»n  occur. 

Pedrim.        Barriga.        Oarriate,        The  Peak.        Pedra  das  Agalhas. 


S.N.E.  S.  I  £.  (Pereira  House.) 

Pnnoes  Island,  Weti  Bay  (taken  from  the  Anchorage). 

In  the  vicinity  of  Princes  ishmd,  the  winds  are  generally  betweoi  the  south, 
and  west ;  in  sailing,  therefore,  out  of  the  harbour,  or  port  San  Antonio,  with  a 
land  ]wind,  endeavour  to  get  under  weigh  with  this  breeze,  keeping  well  over 
towards  the  south  shore,  £ar,  on  advancing  outward,  the  wind  will  be  found  to 
draw  gradually  to  the  southward,  which,  with  the  swell,  may  set  you  o^er  to  iiie 
north  side,  near  the  Diamond  rocks.  If  bound  to  the  westward,  you  need  aoi 
beat  to  the  southward  of  St.  Thomas ;  but  if  to  windward  of  Princes  island,  and 
the  wind  admits  <^  your  making  westing  without  northing,  ke^  on  the  port 
tack,  and  so  proceed  as  to  take  advantage  of  the  equatorial  current. 


ST.  THOMAS. 

On  Princes  island  are  several  rivulets  of  excellent  water,  bat  it  does  not  eqaal 
St.  Thomas  for  the  goodness  and  abundance  of  its  provisions. 

»T,  THOMAS.— This  island  bears  about  S.W.  i  W.  80  miles  from  Princes 
island.  It  is  25  miles  in  extent  from  north-east  to  south-west,  of  an  oval  form, 
with  the  south  point  nearly  on  the  equator,  and  in  Long.  6°  80'  E.  It  is  high, 
conical  and  weU  wooded  ;  its  highest  peak  is  usually  covered  with  a  cloud,  and 
appears  like  smoke.  Vessels  from  the  windward  and  Gold  coasts,  bound  to  St. 
Thomas,  must  chopse  the  time  of  the  ventanias,  or  hard  breezes,  which  blow  from 
April  to  September,  and  make  proper  allowance  for  the  ctprents. 


St.  Thomas  iBland,  beftriag  W.S.W.  7  leagues. 

Xan-of-^7afl9Bay,  on  the  north-east  side  of  St.  Thomas  island,  is  considered  a 
safer  anchorage  than  that  of  St.  Anna  de  Chaves  which  is  more  to  the  south- 
eastward. Vessels  coming  in  along  the  north  end  of  St.  Thomas,  will  perceive 
the  land  mountainous  and  very  high  ;  when  abreast  of  the  island,  it  sometimes 
seems  divided  in  two.  Ilha  das  Cabras  or  Cabrita  island  separates  one  anchor- 
age from  the  other.  Man-of-War  bay  is  a  safe  place  for  small  vessels,  but  large 
vessels  are  obliged  to  lie  out  in  the  open  road,  in  10  to  18  fathoms,  which  is  a 
safe  place,  except  during  the  reason  of  the  tornadoes,  as  they  prevail  from  N.E. 
directly  upon  the  shore.  Anchor  in  the  bay,  with  Cabrita  island  (which  makes 
like  a  saddle)  bearing  S.E.  i  S.  ;  Misericorda  chapel,  seated  on  a  hill,  on  with 
a  black  rock  on  the  shore,  S.  by  W. ;  and  the  white  mansion,  named  Femandilla 
house,  S.W.  i  W.  The  ground  in  the  bay  is  good,  and  the  water  in  genera! 
smooth,  except  during  the  season  before  mentioned ;  the  soundings  are  irregular, 
from  80  to  6  fathoms,  Which  latter  depth  is  about  one  mile  from  the  shore.  From 
the  anchorage  the  watering-place  is  about  ^  of  a  mile  to  the  eastward,  and  is 
easily  obtained. 

St.  Anna  de  ChaTeti  Bay,  or  Boadstaad,  is  defended  by  a  sione  fort,  standing 
on  its  southern  point  of  entrance.  In  sailing  to  this  place  you  will  find  it  best 
and  most  convenient  to  stretch  round  the  south  part  of  the  island,  for  then  you 
will  be  favoured  by  both  wind  and  current,  which  latter  sets  strongly  to  the 
northward ;  and  the  shore,  to  the  southward  of  the  fort,  may  be  approached  with 
greater  safety  than  that  to  the  northward,  though  not  within  the  distance  of  1^ 
miles,  until  you  get  the  fort  to  bear  W.  by  N.  About  2  miles  eastward  of  the 
town  lies  a  shoal  of  white  sand,  with  only  2}  fathoms  over  it,  on  which  the 
CheHerfidd  struck  in  1781.  This  ship  went  round  the  northern  part  of  the 
island,  obtaining  no  ground  at  60  and  50  fathoms,  until  the  rocks  were  seen 
Alongside  of  the  vessel ;  soon  after  this  she  sounded  in  16  fathoms,  and  suddenlv 
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grounded.  When  agroand,  the  fort  bore  W.  by  S.,  Oabrita  island  N.W.,  and  tha 
eastern  point  of  the  island  S.  by  W.,  distant  from  shore  about  4  or  6  miles,  and 
from  Oabrita  nearly  8  miles.  Being  hove  off  this  shoal,  she  steered  for  the  road, 
bringing  the  fort  to  bear  from  W.  to  W.  by  S.,  anchoring  in  6  &thoms,  sand, 
shells,  and  coral  rock,  the  fort  bearing  W.S.W.,  and  Cabrita  island  N.  by  W.  i  W. 
about  2  miles  distant  from  the  shore. 

The  Tartar  anchored  in  5i  fathoms,  the  fort  bearing  S.W.  by  W.  only  otim 
mile  from  shore ;  the  Blandford  much  &rther  out,  and  the  Grampus  found 
good  anchorage  in  6  fisithoms,  the  fort  bearing  West  and  Cabrita  isknd  N.N.E. 
It  thus  appears  that  yessbls  coming  in  from  the  northward,  must  not  depend  upon 
the  lead,  because,  from  no  ground  a  ship  may  have  12  fieithoms,  and  be  aground 
before  they  can  obtain  another  cast  of  the  lead. 

BoiM  xaiAad  Ues  about  a  mile  off  the  south  end  of  St.  Thomas,  the  channd 
between  lying  directly  under  the  equator,  and  affording  safe  anchorage  for  the 
largest  yessels.  A  bank  extends  from  the  north  shore  of  the  island.  About  6 
miles  eastward  from  Bolas  island,  is  a  cluster  of  high  rocks,  appearing  from  the 
northward  like  ships  under  full  sail,  named  the  Seven  Stones,  or  Brothers,  which 
are  sometimes  mistaken  for  part  of  the  island  itself. 

Vessels  from  the  northward,  and  bound  to  St.  Anna  de  Chayes  bay,  should 
make  St.  Anna's  isle,  or  Postilion  cap,  which  lies  off  the  eastern  coast ;  and  when 
this  comes  in  sight,  you  will  perceive  a  small  black  fort  in  ruins,  on  the  shore 
towards  the  S.W. :  steer  for  the  latter,  until  St.  Anna's  isle  comes  in  a  line  with 
the  low  green  point,  to  the  southward  of  the  black  fort ;  and  with  this  mark  on, 
bring  the  new  fort  or  castle,  on  the  S.E.  point  of  the  bay,  to  bear  W.S.W. :  here 
you  will  have  6  or  7  fathoms,  sandy  bottom,  distant  li  miles  from  the  castle, 
with  Cabrita  island  bearing  N.  by  W.  i  W.  Ships  should  not  approach  Cabrita 
nearer  than  to  bring  the  new  fort  to  bear  S.W.,  for  beyond  that  bearing  the  water 
is  shallow,  full  of  coral  branches,  the  depth  not  more  than  10  or  12  feet. 

AxnroBOir. — ^This  island,  sometimes  named  Anno  Bona,  is  in  Lat.  l""  25'  S., 
and  Long.  5*  87'  E.,  100  miles  S.W.  i  W.  from  St.  Thomas,  and  is  of 
picturesque  appearance  and  conical  form,  about  27  miles  in  circumference,  hi^ 
and  yisible  at  the  distance  of  80  or  86  miles,  and  abounds  in  fertile  valleys 
surrounding  the  mountains,  which  are  ornamented  with  rich  and  perpetual  ver- 
dure. Around  that  part  of  the  island  next  the  sea  is  a  narrow  margin  about  a 
^  of  a  mile  in  breadth,  which  is  covered  with  groves  of  cocoa-nut  and  pkntain. 

Its  shores  may  be  approached  with  safety  as  near  as  one  mile  in  any  diroetion. 
The  population  does  not  exceed  800  or  900 ;  nearly  the  whole  of  whom  are  blacks, 
who  obtain  their  subsistence  chiefly  from  the  sea,  and  are  described  as  simple 
and  inoffensive.  The  town,  situated  on  the  margin  of  an  open  bay  on  the  north- 
east side  of  the  island,  is  prettily  placed  in  a  grove  of  cocoa-nut  trees,  and  may 
have  600  or  600  people  in  it.  The  only  anchorage  is  abreast  this  town  in  from  7 
to  16  fathoms,  on  a  white  sandy  bottom,  which  holds  well ;  here  you  ride  in  veiy 
smooth  water,  and  have  a  convenient  landing-place  close  at  hand.    The  bank 
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on  which  vessek  anohor  is  narrow,  and  great  oaution  is  required,  bnt  to  an 
experienced  seaman — ^notwithstanding  what  has  been  said  to  the  contrary — ^it 
cannot  be  considered  dangerons. 

Com.  W.  B.  Oliyeb  says,  "  When"  anchoring,  open  the  low  rocky  point,  to 
the  westward  of  Pyramid  rock,  with  the  east  end  of  the  church  (the  eastern  boilding 
detached  from  the  village) ;  you  may  then,  by  keeping  Pyramid  rock  on  with  a 
high  rock  over  it,  resembling  a  fort,  steer  in  on  that  line,  and  carry  sandy  bottom 
from  19  to  8^  fathoms,  within  2  cables'  length  of  the  beach,  when  Islet  point  will 
bear  W.  i  N. ;  Pyramid  rock  S.E.  by  S.,  and  Turtle  island  S.E.  by  E." 

The  Vansittart  anchored  in  May,  1821,  at  Annobon,  in  Hi  fiathoms,  rocky 
bottom,  with  a  conspicuous  peak  in  the  centre  of  the  island  bearing  W.  i  S.,  off 
shore  about  }  of  a  mile.  Ships  touching  here  should  keep  the  lead  going,  the 
soundings  being  very  irregular,  with  great  overMs  from  19  to  11  fathoms,  then 
8i  fftthoms.  Although  the  vessel  here  stated  lay  in  11^  fathoms,  a  small  anchor 
was  necessary  to  steady  her,  and  keep  the  bower  anchor  clear ;  for  half  a  cable's 
length  in  shore  there  was  only  i  less  8  &thoms,  rock. 

Turtle  and  Passage  rocks,  on  the  north-east  side  of  the  island,  are  small,  steepy 
and  visible,  as  are  also  the  rocks  off  the  south  side  of  the  island,  named  Santarem, 
Fernando  Po,  and  Escobar. 

Further  particulars  of  this  island  are  given  in  the  *'  South  Atlantic  Directory." 


TO  NEWFOUNDLAND,  NOVA  SCOTIA,  UNITED 
STATES,  &c. 

If  hound  to  St,  John's  Harbour^  it  is  advisable  to  keep  on  the  parallel  of  46°  N., 
or  li^  degrees  southward  of  the  parallel  of  that  port,  until  soundings  be  obtained 
on  the  Great  Bank,  in  Longitude  48°  80'  or  49°  W.,  whence  a  course  may  be 
directed  for  cape  Spear  ;*  but  if  bound  to  the  gulf  of  St.  Lawrence,  it  is  advisable 
to  cross  the  Bank  in  Latitude  45°  80',  and  when  in  Longitude  65°  or  56°,  shape 
a  course  north-westerly  for  St.  Paul  island,  or  cape  North,  the  north  extremity  of 
Breton  island. 

In  thick  weather  the  lead  should  be  kept  going  when  in  the  vicinity  of  the 
western  edge  of  the  Green  Bank,  to  strike  soundings  in  the  deep  gully  of  80  to  90 
fathoms,  mud,  which  runs  N.N.E.  and  S.S.W.,  about  60  miles,  between  St. 


*  Cape  Spear  is  zather  low  and  ragged,  and  may  be  known  by  the  land  north  of  it  trending 
away  to  the  N.W. ;  it  is  the  eafltemmost  point  of  Newfoundland,  and  estimated  to  be  in  Lat. 
47**  81'  ir  N.,  Long.  52°  86'  59"  W.  The  ligbtboase  on  this  cape  is  coloured  red  and  white 
horizontally,  and  exhibits  a  light  revolving  eierj  minute,  visible  about  20  miles. 
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Pierre  and  the  Green  Bank.  The  middle  of  the  gaily  is  in  Lat.  45**  85',  Long. 
6^"  10' ;  by  sounding  in  it  and  feeling  the  edges  of  the  banks  on  each  side  of  ity 
the  position  of  the  vessel  may  be  ascertained  with  considerable  aocnracy. 

ff  hou7id  to  St,  Pierre,  adopt  the  following  coarse,  which  is  that  of  the  French 
fishing  vessels.  From  Long.  62"*,  in  Lat.  45"",  steer  N.W.  across  the  Ghreen 
Bank  in  about  48  &thoms  water,  and  when  on  the  meridian  of  55"*  1(X,  in  aboat 
Latitude  46''  60',  the  depth  will  suddenly  increase  to  90  fathoms.  A  farther  run 
on  the  same  course  for  about  10  miles,  will  carry  across  this  gully,  when  the 
depth  will  decrease  to  86  and  80  fsithoms ;  after  a  further  run  of  28  mUes,  a 
eourse  about  N.N.E,  may  be  steered  for  the  island. 

During  spring  or  summer,  vessels  from  Great  Britain  should  keep  well  to  the 
northward ;  for  it  has  been  long  observed  that  vessels  from  the  Pentland  frith  and 
the  Clyde,  have  alw^s  made  quicker  passages  than  those  from  the  Bristol  or 
English  channels.  During  winter  the  Ameriean  packets  always  keep  well  to  the 
northward. 

Bound  to  the  Bay  of  Fundy. — The  preferable  course  for  vessels  bound  to  the 
bay  of  Fundy,  during  summer,  is  to  keep  as  iax  northward  as  Lat.  47'',  until 
Long.  40*  is  attained,  then  to  edge  away  so  as  to  cross  the  tail  of  the  bank  in 
about  Lat.  48""  80'.  At  this  season  of  the  year  the  fishing  vessels  that  resort  to 
the  banks  will  be  less  frequently  encountered ;  a  strict  look-out  for  ice  is,  however, 
always  necessary  ; — ^when  westward  of  the  banks,  endeavour  to  keep  in  Lat.  48*", 
to  avoid  the  northern  edge  of  the  Gulf  stream.  During  winter  the  bank  should 
be  crossed  well  to  the  northward  to  guard  against  the  north-westers,  which  blow 
very  heavily. 

Two  vessels  bound  to  the  lower  ports  in  the  St.  Lawrence  have  been  known  to 
pass  through  the  Pentland  frith  together,  in  the  month  of  April ;  the  one  had  a 
passage  of  21  days,  and  the  other,  the  faster  sailer,  of  7  weeks.  In  comparing 
logs  afterwards,  it  appeared  that  they  were  both  in  about  Long.  80''  on  the  same 
day,  but  one  was  about  100  miles  to  the  southward,  with  a  gale  at  West,  while 
the  other  to  the  northward  was  running  9  knots,  with  a  fresh  gale  at  N.£.  All 
the  ships  which  kept  to  the  northward  had  fine  passages. 

The  following  remarks  are  by  a  correspondent  of  the  Nautical  Magazine, 
1883,  p.  829. 

"  Although  the  voyage  to  and  from  North  America,  between  the  parallels  of 
60''  and  40^",  has  always  been  attended  with  a  degree  of  peril,  from  masses  of  ice 
which  drift  southward,  during  the  summer  months,  from  the  poLir  regions,  yet 
many  an  unwaiy  mariner  makes  his  run  across  the  Atlantic  without  apprehension 
of  meeting  these  floating  dangers,  or  without  sufficiently  exercising  proper  dis- 
cretion and  vigilance  to  guard  against  collision  with  them.  This  is  not  mere 
conjecture,  but  the  information  of  persons  who  annufdly  perform  the  voyage, 
beside  the  result  of  my  own  observation,  in  accidents  whidi  have  repeatedly 
occurred  to  vessels  between  Newfoundland  and  England,  and  in  the  number  of 
missing  ships  on  this  route.    Shipmasters  should  therefore  bear  in  mind  that 


— ,  ^^  Mw^mwu  oj  ue  newi-boat, 
M  OBM  tolegn^hed  to  all  parts  of  Amerioa.    The  news-boat  cairies  a  red 


missing  ships  on  this  route,     blupmasters  snouia  uierc^iurv  wstu  m 
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there  is  an  imperatiye  necessity  for  using  the  utmost  vigilance  and  attention  when 
crossing  the  above-named  parallels,  especially  between  the  Longitudes  80*"  and 
60'',  to  guard  against  contact  with  these  formidable  dangers  of  the  ocean. 

The  New  York  packet  ships,  when  making  the  winter  voyage  from  Liverpool, 
keep  in  high  latitudes  until  near  Newfoundland.  This  they  do  for  the  twofold 
object  of  avoiding  the  tempestuous  weather  so  generally  experienced  to  the 
southward,  and  of  obtaining  £Eurer  winds ;  and  then  by  slipping  within  the  mighty 
stream  fiAi  the  Florida  channel,  they  evade  its  retarding  influence.  The  voyage 
by  this  route  is  shortened ;  and,  although  bad  weather  must  be  expected,  it  is  not 
so  violent  as  fiEurther  south ;  besides  which,  the  eastern  current  is  avoided.  I 
believe  it  is  an  unusual  thing  to  meet  with  ice  in  this  part  of  the  Atlantic  in 
winter ;  but  we  have  the  following  instance  to  the  contrary,  so  that  a  look-out 
should  be  kept  in  that  season,  as  well  as  in  summer,  by  vessels  making  the 
voyage. 

It  appears  that  the  Emulous  packet,  on  the  26th  Feb.  1888,  met  with  much 
field-ice  on  the  coast  of  Nova  Scotia ;  and  when  in  Lat.  48*^,  Long,  id",  those  on 
board  were  much  surprised  by  falling  in  with  a  large  quantity  of  strongly  packed 
ice,  which  from  sailing  at  the  rate  of  9  knots  under  close-reefed  main-topsail  and 
reefed  foresail,  reduced  the  vessel's  way  to  6i  and  7  knots.  On  the  4th  March, 
she  fell  in  with  three  bergs,  of  large  dimensions,  in  a  run  of  96  miles ;  and  at 
9h.  the  same  evening  she  was  obliged  to  pass  between  the  two  easternmost  of 
these  before  heaving-to  for  the  night ;  after  which,  by  keeping  a  more  northerly 
course,  no  more  of  these  dangerous  floating  masses  were  seen. 

From  all  accounts  it  seems  that  the  greatest  danger  is  to  be  apprehended  in 
the  vicinity  of  the  Banks  of  Newfoundland ;  and  this,  as  every  navigator  knows, 
is  increased  by  a  dense  fog  which  generally  pervades  the  atmosphere  in  that 
quarter,  and,  of  course,  reduces  the  distance  of  vision  to  a  very  circumscribed 
limit." 

Bound  to  the  Ovif  of  St.  Lawrence. — It  is  recommended  to  make  the  coast  of 
Newfoundland  in  the  vicinity  of  cape  Race,  in  Lat.  46*^  89'  12",  Long.  68*  2'  28", 
but  such  a  course  should  be  steered  as  will  not  carry  the  vessel  northward  of 
that  headland  or  there  will  be  danger  of  running  on  shore  in  thick  weather.* 


*  Cape  Race,  the  Bonth^east  point  of  Newfoandlimd  is  a  table  land  of  moderate  height.  A 
black  rock  lies  near  it,  and  seyeral  smaller  ones  around  it.  This  important  land-fisJl  may  now 
be  distingoiBhed  by  its  beacon  and  lighthooBe ;  the  latter  oondstB  of  a  cironlar  stnictare  of 
iron,  painted  in  red  and  white  yertical  stripes,  standing  at  85  yards  westward  of  the  old  beacon, 
which  has  a  height  of  24  feet,  and  is  coyered  with  a  pointed  roof,  and  also  painted  in  red  and 
white  stripes.  The  light  reTolves  eveiy  80  seconds,  and  is  Tisible  in  eLear  weather  at  the 
distance  of  about  19  miles. 

The  New  Tork  and  Newfonndland  Telegraph  Ck>mpan7*8  lines  extend  to  cape  Bace,  where 
they  have  a  station.  Steamers  making  that  point,  boimd  eastward,  are  promptly  reported  to 
New  York,  free  of  charge,  and,  when  practicable,  the  latest  American  news  is  put  on  board. 
Steamers  bonnd  weetwardy  when  within  practicable  distance,  are  boarded  by  the  news-boat, 
and  their  advices  at  once  telegraphed  to  all  parts  of  Amezica.    The  news-boat  carries  a  red 
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Supposing  cape  Race  light  bears  N.  by  E.  i  E.  distant  15  miles,  the  vedsel  will 
then  be  in  Lat.  46°  26',  Long.  58°  0',  and  should  steer  N.W.  by  W.  i  W.  180 
miles  to  be  in  a  corresponding  position  with  respect  to  Galentry  head  light,  St. 
Pierre  island ;  thence  to  St.  Paul  island  the  coarse  will  be  about  N.W.  i  W. 
177  miles, — this  island  may  be  safely  passed  on  its  north  or  south  side. 

North  cape  (the  north  end  of  Breton  island),  and  cape  Ray,  the  south-west 
point  of  Newfoundland,  form  the  two  points  of  entrance  to  the  golf  of  St.  Law- 
rence ;  they  lie  about  E.  by  N.  and  W.  by  S.,  distant  57  miles  from  etM  other.* 

flag,  with  a  black  ball  in  the  centre.  The  American  enaififn  hoisted  on  the  telegraph  bnildiDg, 
near  the  lighthouse,  signifies  that  the  steamer  is  recognised,  and  that  a  boat  is  coming  out. 
Passengers  who  put  private  messages  into  the  boat  may  rely  on  their  messages  going  forward. 

The  soutli  coast  of  Newfoundland  between  cape  Bace  and  Bt.  Pierre  island  is  now  well 
lighted,  there  being  lighthouses  on  cape  Pine,  cape  St.  Mary  and  Dodding  head. 

Cape  Pine  lighthouse  is  66  feet  high,  coloured  red  and  white  in  bands,  and  shows  a  fixed 
light  at  814  feet  above  the  sea,  visible  about  24  miles ;  its  geographical  position  is  Lat. 
46°  37'  4",  Long.  63*  81'  46".  A  reef  of  8  fathoms,  named  Freels  rock,  lies  3  miles  W.  |  8. 
from  the  light ;  this  reef  is  very  steep,  the  depth  at  almost  close  to  its  southern  side  being 
18  fathoms. 

Cape  St.  Mary  lighthouse  is  40  feet  high,  and  its  light  revolves  every  minute,  appearing  r^d 
and  white  alternately ;  it  is  shown  at  890  feet  above  the  sea,  and  can  be  seen  from  about  26 
miles.  Its  geographical  position  is  Lat.  46''  49'  80",  Long.  64"  11'  84".  Some  rocks  awash 
at  high  tide  and  very  steep,  known  as  St.  Mary's  cays,  lie  6}  miles  S.W.  |  S.  from  the  lights 
house.  A  rock,  the  False  cay,  12  feet  under  water,  is  distant  nearly  1}  miles  from  these  cayi 
in  a  N.B.  by  E.  direction. 

Dodding  head  lighthouse  is  on  the  south  end  of  Qreat  Burin  island,  in  Lat.  47**  0'  26*, 
Long.  66°  8'  8".  The  light,  at  480  feet  above  the  sea,  revolve$  every  20  seconds,  and  can  be 
seen  from  a  distance  of  about  27  miles. 

The  island  of  St,  Pierre  consists  of  a  mass  of  rugged  hummocks  rising  to  a  height  of  400 
or  600  feet  direcUy  from  the  sea,  and  destitute  of  trees.  When  seen  from  westward,  Oalentry 
Heady  the  south-east  point  of  the  island,  makes  in  a  round  hummock,  and  the  land  near  it 
being  low,  causes  it  to  bear  the  appearance  of  an  island ;  it  may  also  be  reoogmsed  by  its 
light  (flashing  every  20  seconds),  which  is  visible  at  the  distance  of  20  miles.  A  red  flash  is 
succeeded  by  two  white  flashes.  Near  the  lighthouse,  in  foggy  weatlier,  from  April  1st  to 
November  1st,  two  guns  are  fired  every  2  hours,  with  an  interval  of  8  minutes  between  each, 
from  6  in  the  morning  to  6  in  the  evening ;  besides  these  regular  signals,  gun  for  gun  is 
returned  to  vessels  desirous  of  ascertaining  their  position  by  these  means. 

*  Cape  North  is  a  lofty  promontory  at  the  north-east  extremity  of  Breton  island,  in  Lat. 
47'  2'  40",  Long.  60**  26'  28".  When  approaching  Breton  island,  from  any  direction,  it  is  not 
possible  to  be  too  careful,  for  the  current  sets  about  cape  North  alternately  westward  and  east- 
ward according  to  the  winds  at  sea. 

Cape  Rayt  or  Split  cape,  the  south-west  extremity  of  Newfoundland,  is  situated  in  Lat. 
47**  87',  Long.  69'  18'.  The  land  of  the  cape  is  very  remarkable ;  near  the  shore  it  is  low,  but 
at  8  miles  inland  is  a  very  high  table  mountain,  which  rises  almost  perpendicularly  from  the 
low  land,  and  appears  to  be  quite  flat  at  the  top,  excepting  a  tfmall  hillock  on  the  south-west 
point  of  it.  This  land  may  be  seen,  in  dear  weather,  from  the  distance  of  16  or  18  leagues. 
Close  to  the  foot  of  the  table  mountain,  between  it  and  the  point  of  the  cape,  is  a  hi^  round 
bill,  resembling  a  sugar-loaf  (named  the  Sugar-Loaf  of  cape  Bay)  whose  summit  is  a  Httle 
lower  than  that  of  the  table  mountain ;  and  northward  of  this  hill  under  the  table  mountain, 
are  two  other  conical  hills,  resembling  sugar-loaves,  which  are  not  so  high  as  the  former ;  one 
or  other  of  these  sugar-loaf  hills  are,  from  all  points  of  view,  seen  detached  from  the  table 
mountain.  Near  eape  Bay  the  enrrent  is  strong,  and  at  times  sets  quite  oontrazy  to  what 
might  be  expected  from  the  ordinary  course  of  the  tides,  and  mpeh  stronger  at  one  time  than 
at  another ;  these  irregularities  apparently  depend  on  the  winds. 
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Between  them  and  about  18  miles  from  cape  North,  is  the  island  of  St.  Paul, 
appearing  with  three  hills  upon  it ;  it  has  deep  water  all  round  it,  hut  at  about 
11  or  12  miles  N.N.W.-ward  from  it  is  a  fishing  bank  of  25  and  80  &thoms 
water,  while  at  nearly  the  same  distance  from  it  in  a  N.N.E.  direction  is  a  depth 
of  140  and  further  eastward  186  &thoms.  Gape  Bay  bears  from  St.  Paul 
island  E.  }  N.,  distant  41^  miles. 

After  passing  St.  Pierre  and  Miguelon  islands  endeavour  to  steer  a  nuddle 
course  between  Newfoundland  and  Breton  island,  and  pass  on  either  side  of  St. 
Paul  island,  but  do  not  run  beyond  latitude  47''  88',  until  well  past  cape  Bay, 
for  the  harbours  on  the  south  coast  of  Newfoundland  westward  of  Fortune  bay, 
are  full  of  dangers,  and  but  imperfectly  known  ;  while  the  whole  shore  is  fre- 
quently enveloped  in  thick  fogs,  and  the  rocks  cannot  then  be  perceived  before 
the  vessel  has  become  irrecoverably  Entangled  among  them.  Li  this  part  also 
shifts  of  wind  are  common,  and  it  will  often  happen  that,  after  blowing  a  gale 
from  one  point  of  the  compass,  it  will  suddenly  vary  to  the  opposite  point,  and 
continue  equally  strong ;  thus  it  has  been  known  that  while  one  vessel  has  been 
lying-to  with  a  heavy  gale,  another,  not  more  than  80  leagues  distant,  has  been 
in  another  gale  equally  heavy,  but  with  the  wind  in  a  direct  contrary  direction. 
The  winds  within  the  gulf  are  not  so  liable  to  such  sudden  changes  as  outside, 
or  eastward  of  Breton  island. 

ST.  VAVX.  zsZiAHB  Is  nearly  8  miles  long  and  1  mile  broad.  Its  margin  is  rocky 
and  precipitous  almost  all  round,  and  indented  by  coves,  in  which  shelter,  during 
the  prevalence  of  certain  winds,  may  be  obtained. 

Two  white  lighthouses  are  established  on  this  island ;  one  on  the  northern  end 
and  the  other  on  the  southern  point,  one  of  which  will  always  be  visible,  unless 
to  a  vessel  very  near  the  central  rooks.  The  northern  light  lajixedt  and  visible 
about  20  miles  from  all  parts  of  the  horizon  except  between  N.  by  E,  and  E.N.E., 
in  which  arc  it  will  be  obscured  by  the  hills  southward  of  it.  The  southern  light 
revolves  every  minute,  and  is  also  visible  about  20  miles  from  all  parts  of  the 
horizon,  except  between  West  and  S.S.E.,  the  land  in  that  arc  hiding  it  from 
view.  At  the  southern  lighthouse  a  bell  is  kept  tolling  in  foggy  weather,  and  a 
gun  is  £red  every  4  hours,  commencing  at  4  a.m. 

On  the  west  side  of  the  island,  at  a  mile  from  the  south  point  b  Trinity  cove, 
at  the  northern  part  of  which  is  a  provision  post ;  and  on  the  opposite  side  of  the 
island  is  Atlantic  cove ; — a  landing  may  be  effected  in  either  of  these.  In  the 
cove  on  the  north-west  side  of  the  island  is  a  small  and  bold  beach,  about  150  feet 
long,  where  a  landing  may  be  effected,  but  generally  with  difficulty,  by  reason  of 
the  continual  swell  of  the  sea. 

There  is  anchorage  all  round  the  island  and  dose  in  shore,  which  circumstance 
enables  vessels  to  lie  there  with  any  winds,  by  shifting  their  stations  as  the  wind 
and  weather  require.  There  are  tolerably  regular  soundings  off  the  north  side, 
at  the  distance  of  i  or  }  of  a  mile ;  on  the  north-east  side  a  bank  lies  off  about 
I  of  a  mile,  with  from  7  to  8  &thoms  water.    The  general  depth  of  th^  sound- 
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ings  aronnd  the  island,  at  i  a  mile  from  the  shore,  is  from  20  to  40  fathoms,  but 
it  soon  increases  to  100  fiithoms,  so  that  there  is  little  or  no  warning  bj  the  lead 
when  approaching  it  in  foggy  weather. 

ST&AXT  or  BBZiXA  X8UB. — The  eligibility  of  the  strait  of  BeUe  Isle  as  a 
route  to  and  from  Quebec  has  been  the  subject  of  an  interesting  discussion,  from 
which  we  give  the  following  opinions : — 

Gapt.  Ballantins,  in  a  letter  to  the  Nautical  Magazine,  1861,  page  475, 
says — 

**  While  I  admit  that  the  Belle  Isle  route  ought  to  be  avoided  when  there  is  a 
risk  of  field-ice  being  encountered  in  it,  I  feel  confident  that,  at  all  other  times, 
it  is  by  fiur  safer  than  the  route  south  of  Newfoundland. 

Dangers  arising  from  ice,  from  irregular  currents,  and  from  collision  with  other 
ressels,  are  greatly  multiplied  by  dense  fogs ;  and  in  these  respects  the  northern 
route  has  a  great  advantage  over  the  southern,  for  the  fogs  are  seldom  of  long 
continuance  in  the  north,  while  off  cape  Bace  they  form  the  general  rule  in  the 
summer  months. 

At  the  lighthouse  on  Belle  Isle*  in  the  six  summer  months  of  1859  they  ex- 
perienced 1168  hours  of  fog.  The  average  is  about  8  days  per  month.  A 
considerable  portion  of  these  fogs  would  be  moderate,  involving  little  risk  in 
navigating  through  them.  Moreover,  as  the  island  is  high,  the  upper  part  of  it 
is  frequently  enveloped  in  fog  (and,  .of  course,  registered),  while  it  is  dear  weather 
near  the  surface  of  the  sea.  I  have  frequently  observed  this;  and  Mr.  Yaugfaan's 
(the  lighthouse-keeper)  published  statements  are  to  the  same  effect.  I  have  no 
positive  data  as  to  the  proportion  of  fogs  to  clear  weather  on  the  Ghrand  Bank  and 
in  the  vicinity  of  cape  Bace ;  but  my  impression  is  that  fogs  prevail  there  half  of 
the  time  during  the  summer  months.  They  certainly  are  very  frequent,  <^n  of 
long  continuance,  and  extending  at  times  from  800  to  1000  miles,  with  scarcely 
a  break  in  them. 

The  steamer  Angh'Saaon,  in  the  early  part  of  July,  got  enveloped  in  a  fog  as 
she  left  the  gulf  of  St.  Lawrence  by  the  south  route ;  and  firom  there  to  longitude 

*  Belle  liU  lies  at  the  entrance  of  the  strait,  and  is  distant  from  cape  Banld,  Qmrpon 
island,  about  14  miles,  and  from  the  ooast  of  Labrador  12  miles;  it  is  modeiai^  high,  and 
-wears  an  nniform  sterile  appearance.  On  its  north-western  coast  there  is  a  small  harbour 
named  Lark  coyc,  which  is  only  fit  for  small  craft;  and  at  the  eastern  side  of  the  island  ia 
another  cove  named  Batteanx  creek.  At  about  two  miles  north-eastward  from  this  island  there 
ia  a  ledge  of  roeks,  part  of  whi(^  appears  abora  water,  and  oter  theae  the  saa  breaks  veiyfaigh; 
this,  named  the  north-east  ledge,  has  soundings  of  20  to  15  fsthoms  eloee  to  it,  and  66  between 
it  and  the  north  part  of  the  island.  The  soundings  about  Belle  Isle  are  very  irregular,  near 
the  island  is  seldom  less  than  20  fathoms,  except  on  a  small  bank,  said  to  lie  to  the  northward, 
distant  4  miles  from  its  northern  part,  whereon  ore  only  5  fSiithoms.  On  its  extreme  south 
point  there  ia  a  lighthouse,  buiU  of  stone,  and  frioed  eztexnaily  with  fire-bii^,  of  a  light 
eolour :  it  stands  in  Lat  5^  53',  Long.  55°  22'  15".,  and  exhibits  t^Jixed  light  at  470  &6t  above 
the  sea,  visible  at  a  distance  of  about  28  miles  from  all  parts  of  the  horizon.  The  light  ia  not 
flthown  from  December  15th  to  April  Ist.  Signals  are  made  by  means  of  a  nine-pounder  gua 
fired  every  hour  during  fogs.    Thefe  is  a  dep6t  of  provisions  for  ship- wrecked  persens. 
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40^  had  not  4  hours  of  clear  weather,  having  passed  over  a  space  of  900  miles. 
Both  last  year  and  the  year  before,  at  abont  the  same  season,  dense  fog  was 
experienced  on  board  of  her  in  passing  over  that  track,  and  her  experience  is  no 
exceptional  case. 

Now,  danger  from  icebergs  can  be,  in  a  great  mea^nre,  avoided  by  going  slow, 
or  stopping  altogether  if  the  fog  is  very  dense.  Bnt  in  the  ice  track,  and  that  of 
many  vessels  at  the  same  time,  even  extreme  caution  does  not  insure  safety ;  for, 
by  going  dead  slow  or  stopping  altogether,  to  avoid  Scylla  yon  may  &11  into 
Oharybdis,  or  rather  Ghaiybdis  may  fall  into  yon,  in  the  shape  of  a  ship  mnning 
into  a  steamer  amidships,  her  weakest  and  most  dangerous  part.  But  icebergs 
wont  run  into  a  steamer  if  a  steamer  does  not  run  into  them.  Danger  from  ice- 
bergs is  much  less  than  danger  from  other  vessels  in  their  vicinity. 

There  is,  perhaps,  not  above  a  score  of  vessels  pass  to  and  from  Europe  by  the 
Belle  Isle  route  in  the  whole  season.  There  are  no  fishermen  outside  the  strait, 
and  few  inside,  in  the  steamer's  track.  But  by  the  southern  route,  over  the 
Grand  Bank,  they  are  very  numerous,  many  of  them  of  considerable  size,  with 
large  crews  on  board  for  fishing  purposes.  Then  a  great  proportion  of  the  United 
States  traffic,  by  steamers  and  sailing  vessels,  pass  over  that  track,  as  well  as  the 
New  Brunswick  and  Nova  Scotia  trade  from  Europe,  and  all  the  gulf  of  St.  Law- 
rence trade  from  Europe,  less  the  few  by  Belle  Isle. 

The  Quebec  fleets  alone  average  over  1000  vessels  a  season,  and  all  th^se 
ships  and  steamers  pass  over  this  south  track,  which,  by  usage,  is  not  very  broad, 
and  a  portion  of  it  is  obstructed  by  field-ice  in  the  early  summer,  and  by  icebergs 
throughout  all  the  summer  months. 

The  loss  of  the  mail-steamer  Canadian  is  referred  to,  and  the  strait  of  Belle 
Isle  blamed  for  it ;  but  she  was  lost  "after  passing  through  the  strait  in  safety ; 
and  the  same  cause  would  have  produced  the  same  effect  off  cape  Bace,  viz.» 
crushing  her  bilge  in  by  foiling  heavily  on  heavy  ice  in  a  swell  of  ihe  sea.  And 
I  have  already  shown  there  was  field-ice  abreast  of  cape  Race,  and  800  miles 
east  of  it,  on  June  27th,  28  days  after  the  Canadian  was  lost  on  the  northern 
route. 

Danger  arising  from  irregular  currents  is  alike  common  to  both  routes.  Free- 
dom from  danger  arising  from  sailing  in  the  vicinity  of  land  is  also  in  favour  of 
the  Belle  Isle  route,  for  the  distance  by  that  route  is  226  miles  less  than  by  cape 
Race,  126  of  which  is  the  coasting  part  of  the  passage.  If  some  parts  of  the 
coast  of  Labrador  are  more  dangerous  than  the  south  coast  of  Newfoundland* 
both  are  dangerous  in  thick  weather,  if  too  closely  shaved.  In  clear  weather 
there  is  danger  in  neither,  and  clear  weather  is  much  more  prevalent  on  the 
Labrador  coast  than  on  the  south  coast'Of  Newfoundland. 

The  strait  of  Belle  Isle  is  only  80  miles  long ;  it  is  some  10  miles  broad  at  its 
narrowest  part ;  the  passage  is  free  from  rocks,  except  one  or  two  close  to  the 
shore.  There  are  soundings  throughout,  and  in  many  parts  a  vessel  can  anchor 
if  necessary.  There  are  also  several  harbours  in  the  strait:  Forteau  bay  a 
spacious  one.    There  are  first-rate  lights  at  each  end. 
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If  the  strait  be  attempted  too  early,  there  is  a  risk  of  more  field -ice  being  met 
with  outside  Belle  Isle  on  the  north  route  than  on  the  south  one,  and  this  is  the 
only  real  advantage  that  the  south  route  has  over  the  north  one,  in  my  opinion. 
For  although  the  icebergs  are  more  numerous  north  than  south,  there  is  a  little 
risk  incurred  when  a  steamer  can  go  slowly  in  a  fog  without  any  danger  from 
other  vessels.  In  1857  the  strait  was  clear  of  field-ice  on  April  9th ;  in  1858, 
on  June  10th;  in  1859,  on  12th  May;  for  1860  I  have  no  data  at  hand;  this 
year  it  was  after  June  4th,  and  it  was  in  considerable  quantities  150  miles  east 
of  Belle  Isle  on  July  5th ;  I  am  not  aware  if  any  has  been  seen  since.  But  this 
was  an  exceptional  bad  year  for  ice  both  north  and  south — ^the  worst  since  1856. 

Lieut.  Ashe  seeing  icebergs  near  Belle  Isle  on  August  7th  is  not  a  sufficient 
reason  for  the  passage  of  the  strait  being  avoided  until  September,  for  icebergs 
do  not  block  the  way  as  field-ice  frequently  does,  and  by  waiting  until  June  is 
over,  the  risk  of  encountering  field-ice  is  very  small  indeed.  We  might  as  well 
avoid  going  south  of  cape  Bace,  for  there  will  be  icebergs  on  that  route  in  a 
season  like  this  until  the  end  of  September.  Even  as  a  general  rule,  icebergs 
are  encountered  on  both  routes  throughout  the  summer  and  autumn  months." 

Admibal  Batfield,  however,  in  the  same  magazine,  page  511,  writes  as 
follows: — 

**  1  was  consulted  years  ago  respecting  the  passage  through  the  strait  of  Belle 
Isle,  and  glive  my  decided  opinion  that  the  advantage  of  a  few  miles  less  distance 
from  Liverpool  to  Quebec  was  not  a  sufficient  compensation  for  the  danger  of 
passing  through  a  strait  65  miles  long,  and  in  its  narrowest  part  only  9  miles 
wide,  and  which  may  be  full  of  icebergs  at  any  season  of  the  year.  In  August, 
1888, 1  counted  no  less  than  200  bergs  and  large  pieces  of  ice  in  the  strait.  In 
the  following  year  6  or  7  lai'ge  bergs  were*all  that  could  be  seen  in  the  same 
month.  I  once  found  the  western  entrance  of  the  strait  to  freeze  across  in  a 
calm  night  on  June  20th,  which  will  give  some  idea  of  the  climate.  Of  course, 
it  was  only  a  very  thin  covering  of  ice,  which  disappeared  soon  after  sunrise. 
The  main  entrance  of  the  gulf,  between  cape  Breton  and  Newfoundland,  is  free 
from  ice,  excepting  in  the  spring  of  the  year. 

As  to  the  proper  time  of  passing  the  strait,  I  think  the  Mi  of  the  year — after 
the  middle  of  August — the  least  dangerous,  because  then  northerly  winds, 
attended  with  clear  weather  and  smooth  water,  are  more  frequent ;  whereas,  in 
June,  July,  and  the  early  part  of  August,  southerly  and  easterly  winds  and  fog 
prevail,  and  render  the  ice  hx  more  dangerous.** 

In  crossing  the  strait  of  Belle  Isle  from  Quirpon  to  Chateau  bay,  the  soundmgs 
will  be  irregular,  from  20  to  80,  and  in  some  places  from  80  to  88  fathoms.  In 
the  stream,  or  middle  of  the  strait,  the  depth  is  25  and  85  fethoms,  coarse  sand 
and  broken  shells,  and  towards  Chateau  bay  45  to  80  fathoms;  within  a  mile  of 
the  Labrador  coast  85,  80,  and  25  fathoms.  To  the  northward,  between  Belle 
Isle  and  St.  Peter's  bay,  the  depth  is  59,  8(>,  90,  96,  65,  and  80  fothoms. 

ApttiBAL  Bayfield  says — *'The  soundings  in  the  strait  are  so  irregular  that 
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ihey  afford  very  little  assistance  to  a  vessel  at  night,  or  daring  the  fogs  which  so 
frequently  prevail.  In  general  the  deepest  water  is  on  the  Labrador  side,  as,  for 
instance,  from  York  point  to  Bed  bay,  where,  Jiowever,  it  is  interrnpted  by  the 
shallow  water  off  Wreck  bay.  It  is  also  very  deep  on  that  side,  from  Black  bay 
to  Forteaa  bay  inclusive ;  but  the  line  of  deep  water  is  not  direct,  nor,  I  believe, 
continnoQS  through  the  strait;  and  it  is  still  more  pei-plexing,  that  there  is  as 
deep  water  within  2  miles  of  the  dangerous  Flower  ledge  on  the  Newfoundland 
side,  opposite  Forteau  bay,  as  in  any  part  of  the  strait.  The  depth  of  water 
varies  in.  different  parts  from  between  60  and  70  to  20  fathoms,  and  the  nature 
of  the  bottom  is  as  various  as  the  depths,  being  sometimes  of  rock,  and^at  others 
of  sand,  broken  shells,  pieces  of  coral,  or  gravel.  Fogs  occur  with  all  southerly 
and  easterly  winds,  and  they  are  frequent  likewise  with  the  S.W.  wind ;  it  is  only 
when  the  wind  is  from  between  the  North  and  West  that  clear  weather  can  be 
safely  reckoned  on. 

Near  the  shores  on  either  side  there  is  usually  a  regular  alternation  of  flood 
and  ebb  in  fine  weathw,  but  it  is  not  constant.  The  flood  comes  from  northward 
along  the  coast  x>i  Labrador,  and  also  from  south-eastward  from  cape  Bauld  to 
cape  Norman.  The  latter  stream,  I  have  reason  to  believe,  is  often  turned  off  to 
the  northward  by  cape  Norman,  and  the  same  thing  takes  place  at  Green  island, 
on  the  Newfoundland  side  towards  Greenly  or  Greenlet  island,  on  the  opposite 
side  of  the  strait.  There  is,  moreover,  at  times,  a  stream  running  from  the 
south-westward  for  several  days  together,  along  the  west  coast  of  Newfoundland. 
This  stream  occasionaUy  sets  from  point  Ferolle  obliquely  across  the  strait  to- 
wards Forteau  bay.  Sometimes,  and  especially  with  N.E.  winds,  the  current 
runs  directly  in  an  opposite  direction  along  the  west  coast  of  Newfoundland,  from 
point  Ferolle  past  point  Kich.  In  short,  there  is  no  constancy  either  in  the  rate 
or  set  of  these  streams,  for  the  winds  and  the  irregular  tides  modify  the  set  and 
rate  of  the  equally  irregular  currents  in  a  manner  which  it  is  extremely  difficult, 
if  not  impossible,  to  calculate  upon  with  any  degree  of  certainty.  The  prevalent 
current  from  northward  comes  from  between  Belle  Isle  and  the  coast  of  Labrador. 
It  is  often  at  the  temperature  of  Hae  freezing  point,  bringing  many  icebergs  into 
the  strait,  and  frequently  carrying  them  through  it  many  miles  up  the  gulf. 
Some  of  these  bergs  ground  in  deep  water,  whilst  others  are  continually  changing 
their  position. 

I  have  observed  this  current  from  northward  and  eastward,  assisted  by  the 
N.E.  wind,  running  2  miles  an  hour,  whilst  at  other  times  it  was  almost  imper- 
ceptible. It  is  even  reported  that  there  is  sometimes  a  current  in  the  opposite 
direction,  and  I  believe  that  this  report  of  the  fishermen  is  correct,  especially 
during  the  ebb  tide  and  when  S.W.  winds  prevail  in  the  gulf.  At  the  same  time 
that  this  current  is  running  westward,  there  is  at  times  a  stream  of  warmer  water 
running  out  eastward  on  the  Newfoundland  side,  especially  during  the  ebb  tide. 

Navigation  of  the  Strait  at  Night. — From  these  remarks  it  will  plainly  appear 
that  the  navigation  of  the  strait  is  attended  with  very  great  danger  in  dark  or 
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foggy  nights,  during  which  no  vessel  should  attempt  to  rnn  ihrongh ;  for  I  have 
fonnd  that,  with  all  oar  experience,  we  could  not  be  sure  of  the  yessers  position 
within  10  miles  under  such  circumstances.  On  the  approach  of  a  dark  or  foggy 
night,  therefore,  it  would  be  prudent  to  anchor  in  some  one  of  the  bays  on  Uie 
north  side  of  the  strait,  rather  than  continue  under  way.  A  vessel  bound  into  the 
Gulf,  and  running  with  an  easterly  wind,  will,  however,  find  no  place  fit  for  that 
purpose  until  she  arrives  at  Black  bay,  and  that  is  not  a  very  'good  anchorage, 
for  Red  bay  cannot  be  entered  by  a  large  vessel  with  an  easterly  wind.  Loop 
bay  is  the  first  good  anchorage  under  such  circumstances,  and  there  the  vessel 
would  be  so  far  advanced  in  her  run  through  the  strait  that  it  would  not  be  worlh 
while  to  stop,  since  she  might  easily  clear  everything  in  the  remaining  short 
distance.  But  with  a  B.W.  wind,  at  the  approach  of  night,  and  appearance  of  a 
fog,  a  vessel  bound  out  (eastward)  through  the  strait  had  better  stand  off  and  on 
under  easy  sail,  tacking  by  her  deep-sea  lead  from  the  Newfoundland  side  till 
morning,  if  she  be  not  fiirther  eastward  than  point  FeroUe.  If  she  be  fiirther 
advanced,  she  had  better  endeavour  to  make  Forteau  bay  before  dark,  and  anchor 
there  for  the  night.  In  light  winds  or  calms,  during  dark  nighte  <Nr  ^oggj 
weather,  it  is  better  to  bring  up  with  a  stream  anchor  anywhere  in  ihe  strait  than 
to  drive  about  with  the  tides,  without  knowing  whither, — ^but  then  a  look-out 
must  be  kept  for  drifting  icebergs." 

ST.  jOHir's.  irewCMudiKiid. — ^The  city  of  St.  John's  is  the  capital  of  the 
island,  and  the  seat  of  government.  Although  its  approach  is  narrow,  the 
harbour  is  excellent,  and  its  situation  readily  known,  both  by  the  Blockhouse  on 
Signal  hill  at  the  north  side,  and  fort  Amherst  on  its  south  side,  k  fixed  light 
is  shown  from  the  top  of  the  light-keeper's  dwelling  at  fort  Amherst ;  it  is  at 
114  feet  above  the  sea,  and  visible  from  an  offing  of  about  16  miles.*  The 
channel,  from  point  to  point,  is  only  about  ^  of  a  mile  wide  ;  but  it  is  wider  just 
within  the  points  than  between  them,  decreasing  again  at  the  Chain  rock,  for, 
from  the  latter  to  the  Pancake  rock,  the  distance  is  only  97  &thoms, — ^these  rocks 
are  both  above  water  and  steep  ;  Chain  is  the  northern  rock,  and  Pancake  ti&e 
southern.  A  shoal  of  18  feet  extends  a  very  short  distance  from  Chain  rock; 
close  to  its  edge  is  a  depth  of  6  fathoms. 

At  about  50  &thom8  fiirther  in,  and  nearly  in  the  middle  of  the  ehannel,  lies 
the  Merlin  rock  upon  which  is  a  depth  of  24  feet  at  low  water ;  the  soandings 
close  to  this  rock  are  6  and  6  fathoms. 


*  The  arc  illuminated  is  ISS"*  (from  E.N.E.  southward  to  S.S.W.);  hearingi  fnm  the 
Ughtlumse.  When  cape  Spear  or  St.  John's  harhour  is  enTeloped  in  fog,  a  gun  is  fired  ereiy 
hour  during  day.  The  geographical  position  of  Chain  Bock  battery  is  Lat.  47*  84*  T  N., 
Long.  62°  40'  50"  W.  It  has  been  proposed  to  remove  Amherst  light  to  the  north  head  of 
the  harbour. 

Inside  the  harbour  are  two  red  fixed  lights.  The  easternmost  is  on  the  eustom-bonse,  at 
60  feet  above  the  sea;  the  westernmost  (near  the  Congregational  chapel  at  420  yards  from  the 
easteminost  lig^t)  is  at  226  feet  above  the  sea. 


ST  J  OHM*S    >^ 


,-y^rM  AiUmiif': 


j,^'^.r^^^^  irora  Scotia.— Halifax  harbouT  is  situated  about  120  miles  west- 
ward of  cape  Canso,  and  118  miles  eastward  of  cape  Sable,  and  is  one  of  the 
finest  in  British  America.*  It  is  easy  of  approach  and  accessible  at  all  seasons, 
and  is  large  enough  to  accommodate  almost  any  number  of  vessels  in  security. 
Its  direction  is  nearly  North  and  South,  and  its  length  about  14  miles.  The 
channel  to  the  town  is  nowhere  less  than  \  a  mile  broad,  nor  under  6  &thoms  in 
depth,  except  in  two  places  where  there  are  only  4^^  fathoms ;  these  are  named 
the  Neverfail  and  Middle  shoals.  The  town  of  Halifax  is  the  capital  of  Nova 
Scotia,  and  contains  about  18,000  inhabitants. 

The  entrance  of  the  harbour  is  between  Ghebucto  head  and  Sambro  island  on 
the  western,  and  Devil  and  Macnab  islands  on  the  eastern  side.  Sambro  island 
is  small  and  rocky,  lies  4  miles  south-westward  from  Ghebucto  head,  and  is  sur- 
rounded by  a  multitude  of  rocks  and  shoals,  bearing  the  general  name  of  Sambro 
ledges,  through  and  among  which  are  deep  water  passages,  but  too  intricate  for  a 


•  The  lon^tade  of  the  Dockyard  Obeervatory  at  Halifax  is  63*  86'  14"  W.,  according  to 
Admiiul  Baytield;  and  63°  35'  16"  W.,  according  to  Pbofebsor  Bond,  of  Cambridge 
Observatory,  U.S.,  and  Lieut.  Shortlanp,  R.N.,  whose  observations  were  made  by  means  of 
the  electric  telegraph,  and  based  upon  the  known  position  of  the  latter  observatory. 
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stranger  to  attempt.  To  avoid  them,  give  the  island  a  berth  of  at  least  8  milefl. 
Pilots  may  be  obtained  from  Sambro  island,  and  if  a  vessel  fires  a  gnn  daring  a 
fog,  it  will  be  answered  therefrom.  Devil  island  lies  close  off  Hartland  point,  is 
small  and  rocky,  and  joined  to  the  main  by  a  fiat  nearly  dry  at  low  tide  ;  this 
island  shonld  not  be  approached  nearer  than  half  a  mile.  Macnah  uland^  forms 
the  eastern  side  of  the  channel  into  the  harbonr,  and  is  connected  with  the  eastern 
shore  by  a  fiat  of  8  to  12  feet,  upon  which  is  situated  a  little  island  named  Law- 
ler ;  the  passage  on  this  side  of  the  island,  named  the  South-east  passage,  is  too 
shallow  and  confined  to  be  used  by  any  bat  boats,  so  that  vessels  always  use  the 
western  passage  into  the  harbonr.  From  the  soath  end  of  the  island  a  shoal 
extends  about  1^  miles  southward,  and  upon  this  flat  there  is  a  small  islandt 
named  Thrumcap.  Northward  of  Macnab  island  is  George  island^  a  small  island 
lying  nearly  in  mid-channel  opposite  the  town.  The  depth  close  off  it  is  4  to  8 
fathoms,  and  in  the  channel  between  it  and  the  town  8  and  14  fathoms,  while 
eastward  of  it  there  are  from  10  to  14  fathoms ;  both  channels  are  free  from 
danger  to  within  a  cable's  length  of  either  shore. 

Zdshts. — Sambro  island  has  a  white  octagon-shaped  lighthouse  upon  the 
middle  of  it,  showing  2k  fixed  light,  visible  20  or  21  miles.  At  about  100  yards 
southward  from  it  is  a  Daboll's  fog-trumpet,  the  blast  of  which  (continuing 
5  seconds)  can  be  heard  from  a  distance  of  about  10  nodles. 

On  the  southern  end  of  Devil  island  there  is  a  building  painted  brown,  with  a 
white  belt,  from  which  a  fixed  light,  appearing  red  towards  the  sea,  is  shown, 
visible  about  8  miles.     From  this  island  pilots  may  be  obtained. 

Near  the  extremity  of  Maugher  beach,  a  gravel  spit  extending  from  the  middle 
of  the  western  side  of  Macnab  island,  there  is  a  white  circular  tower  having  a  red 
roof,  from  which  &  fixed  light  is  shown,  visible  10  miles.  When  this  light  bears 
North,  it  cleai's  the  Portuguese,  Bock  head,  and  Thrumcap  shoals. 

Dangers. — The  rocky  promontory  of  Chebucto  head  (south-westward  of  which, 
and  around  Sambro  island,  are  numerous  rocks  and  shoals)  must  always  be  care- 
fully approached  when  entering  the  harbour  from  westward.  A  stranger  should 
give  Sambro  island  a  berth  of  8  or  4  miles  in  passing,  and  not  attempt  any  of 
the  channels  inside  it. 

Bell  Bock. — This  is  a  small  rock  of  6  feet,  lying  ^^  of  a  mile  from  the  shore, 
nearly  midway  between  the  entrance  to  Catch  harbour  and  Chebucto  head.  In  a 
northerly  direction,  towards  the  coast,  it  has  a  spit  of  4^  fathoms  extending  from 
it  a  short  distance,  but  in  other  respects  it  is  steep,  there  being  a  depth  of  7  and 
8  fathoms  close  to  its  eastern,  and  18  and  24  fathoms  close  to  its  western  side. 
No  ship  should  attempt  to  pass  inside  it,  on  account  of  the  dangerous  rocks, 
named  Duck  and  Duncan  reefs,  which  extend  from  the  land  and  nearly  block  up 
the  passage.  Bell  rock  bears  from  the  extremity  of  Chebucto  head  nearly 
S.S.W.  i  W.  one  mile,  and  from  White  head,  the  east  point  of  Catch  harbour, 
E.  i  N.  about  i  a  mile.  To  avoid  it  on  the  east  side,  do  not  go  westward  of  the 
line  of  Sandwich  point  in  one  with  Chebucto  head,  about  N.  i  E.,  as  that  mark 
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will  carry  clear  of  it,  and  also  eastward  of  the  Sisters,  and  the  other  ledges  in  the 
vicinity  of  Sambro  island. 

Portuguese  Shoal, — This  small  shoal  of  4i  or  5  fathoms  is  the  outermost  of 
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in  the  fairway  of  the  channel,  with  Mangher  Beach  lighthouse  bearing  S.£.  by 
S.  i  S.,  distant  f  of  a  mile;  close  to  it  all  ronnd  is  a  depth  of  6  and  7  £Eithoms. 
It  extends  East  and  West  a  cable's  length,  and  is  about  80  fathoms  broad;  east- 
ward of  it  the  soundings  increase  from  7  to  18  fJEithoms  water,  muddy  bottom, 
while  on  its  west  side  the  depth  is  from  10  to  14  fathoms,  coarse  and  rocky  bottom* 

Pleasant  Sltoal  extends  from  Pleasant  point  nearly  half  way  over  the  chamiel 
towards  the  north-west  end  of  Macnab  island.  The  depth  over  it  is  but  8  and  4 
feet  in  many  parts; — its  extremity  is  marked  by  Vkwldt^  buoy,  which  should 
always  be  passed  on  its  east  side. 

Eeed  Rock,  with  4  feet  over  it,  lies  in-shore,  at  about  half  way  between  point 
Pleasant  and  Halififtx.  The  thwart-mark  for  it  is  a  farmhouse  in  the  wood  over 
a  black  rock  on  the  shore,  bearing  W.  by  S.  The  depth  around  it  is  5  and 
7  fathoms.    A  white  beacon  buoy  is  moored  off  its  eastern  side. 

IvM  KnoU  has  but  one  foot  of  water  oyer  its  centre,  and  from  9  to  15  feet  on 
other  parts.  It  lies  off  the  north  end  of  Macnab  island,  and  is  separated  there- 
from by  a  narrow  channel  4  and  5  fathoms  deep.  On  its  western  side  there  is  a 
red  buoy,  moored  opposite  the  white  one  marking  Beed  rock. 

BeUe-ide  Spit  extends  }  of  a  mile  from  the  shore  at  the  south  end  of  Halifax, 
opposite  the  south  point  of  George  island,  and  has  a  white  beacon  buoy  on  its 
outer  edge.  One-fourth  of  a  mile  further  in,  on  the  same  side,  is  the  white  bea- 
con buoy  on  the  edge  of  the  Leopard  shoal. 

DirootioiiB. — ^Vessels  ought  not  to  attempt  to  enter  the  harbour  of  Hali&x 
without  haying  a  local  pilot  on  board.  In  the  eyent  of  not  being  able  to  get  one, 
the  following  directions  may  be  seryiceable. 

Approaching  from  westward, — Adyance  eastward  of  Sambro  lighthouse  to  the 
distance  of  a  league,  taking  care  not  to  approach  it  nearer  on  account  of  the 
various  dangers  in  its  vicinity.  When  the  lighthouse  on  that  island  is  westward 
of  N.N.W.  a  course  of  N.E.  or  N.E.  i  N.  about  4i  miles,  will  take  to  a  berth 
offChebucto  head,  when  the  leading  mark  should  be  brought  on;  namely,  the 
Citadel  fla^taff,  just  open  of  point  Sandwich,  N.  ^  W.  This  mark  leads  between 
the  Portuguese  black  buoy,  and  the  Noverfail  and  Thrumcap  shoals  on  the  star- 
board hand,  and  Lichfield  white  beacon  buoy  on  the  port  hand,  up  to  the  white 
beacon  buoy  on  the  edge  of  Mars  rock,  which  must  be  left  also  on  the  port  side 
by  opening  the  flagstaff  a  little  more  to  eastward.  Sandwich  point,  which  is  bold, 
may  now  be  approached  and  passed  at  the  distance  of  a  cable,  and  by  keeping 
Chebucto  head  a  little  open  of  Sandwich  point,  about  S.  }  W.,  the  fairway  wili 
be  maintained  up  to  George  island,  leaving  the  Middle  ground  a  short  distance 
on  the  eastern  side,  and  the  white  buoys  on  Pleasant  shoal  and  Reed  rock  on  the 
western.  Or,  when  up  with  Mars  rock  buoy,  haul  to  tibe  eastward  and  biing 
Dartmouth  Roman  Catholic  chapel  in  one  with  the  east  point  of  George  island, 
N.  i  E.,  and  it  will  lead  in  between  Mangher  beach  and  the  Middle  ground,  to 
abreast  the  town,  passing  the  red  buoy  on  Ives  knoll  on  the  starboard  side,  and 
the  white  buoys  on  Pleasant  shoal.  Reed  rock,  and  Belleisle  spit  on  the  port  side. 
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Or,  when  abreast  of  Chebucto  head,  or  when  Sambro  light  bears  W.S.W.,  the 
light  on  Maugher  beach  should  not  be  brought  westward  of  North.  Keeping  the 
latter  light  from  North  to  N.  bj  E.  will  lead  in  clear  of  all  the  shoals,  except  the 
NeTer&il,  up  to  abreast  Sandwich  point.  Vessels  advancing  from  westward  will 
see  the  li^t  on  Maugher  beach  when  they  are  as  far  up  as  Chebucto  head ;  it  is 
then  a  good  mark  as  far  as  Sandwich  head. 

Approaching  Halifax  Harbour  from  eaitward,*  especially  with  an  easterly 
wind,  and  intending  to  pass  in  between  the  Rock  head  and  Thrumcap  shoals, 
steer  towards  Devil  island,  pass  it  at  the  distance  of  i  a  mile  on  its  south  side, 
and  steer  West,  making  allowance  for  the  influence  of  the  tide.  If  this  course 
be  made  good  it  will  lead  in  at  rather  more  than  a  mile  northward  of  the  bell 
buoy  on  the  south  end  of  Bock  Head  shoal,  and  i  of  a  mile  southward  of  the  red 
buoy  off  the  south-west  end  of  the  Thrumcap.  As  soon  as  George  island  appears 
open  westward  of  Maugher  lighthouse,  haul  up  and  proceed  on  that  line  of 
bearing,  and  as  Sandwich  point  is  approached,  open  the  island  gi;^ually  more 
westward,  till  the  Aoman  Catholic  chapel  comes  in  line  with  the  east  end  of 
George  island,  then  proceed  as  before  directed. 

In  turning  to  windward,  give  the  upper  or  inner  part  of  Maugher  beach  a  berth 
of  2  cables,  to  avoid  the  Horse-shoe  reef.  Vessels  may  stand  to  the  Sandwich 
point  side  to  within  two  ships*  length,  that  side  of  the  harbour  being  bold  ;  but 
should  not  get  nearer  to  Point  Pleasant  shoal,  than  to  keep  Chebucto  head  well 
in  sight  open  of  Sandwich  point. 

When  up  with  George  island  pass  it  on  either  side,  as  most  convenient,  giving 
it  a  berth  of  80  or  100  &thoms.  The  anchorage  may  be  chosen  at  pleasure,  in 
from  18  to  6  fathoms,  muddy  bottom. 

Capt.  Oblebab,  E.N.,  says  that  **  a  rock,  with  14  feet  least  water  over  it, 
lies  50  &thoms  from  the  end  of  Lyle*s  wharf,  and  bears  from  Government  house 
E.  12°  S.,  distant  180  fisithoms.     It  lies  within  the  depth  of  5  fathoms,  but  in 


*  It  is  said  that  there  is  great  difficnlty  in  making  Halifax  from  eastward,  particularly  in 
the  winter  season,  in  consequence  of  the  winds  being  too  frequently  from  W.S.W.  to  N.  W., 
and  blowing  so  hard  as  to  reduce  a  ship  to  very  low  oanyas,  if  not  to  bare  poles,  and  should 
the  wind  veer  to  the  eastward,  it  is  inyariably  attended  with  such  thick  weather  as  to  prevent 
an  obserration,  or  seeing  to  any  great  distance ;  hence,  under  such  circumstances,  it  would  be 
imprudent  to  run  for  the  shore,  more  particularly  in  winter,  when  the  easterly  winds  are 
attended  with  sleet  and  snow,  which  lodge  about  the  masts,  sails,  rigging,  and  every  part  of  the 
ship,  becoming  a  solid  body  of  ice  so  soon  as  the  wind  shifts  round  to  the  N.W.,  which  it  does 
suddenly  from  the  eastward.  These  are  oircumstauoes  of  real  difficulty ;  and  it  has  been 
recommended,  in  such  a  case,  to  run  fiur  to  the  south-westward  (avoiding  the  Gulf  Stream) 
and  thence  from  the  B.W.  coast  to  keep  the  shore  on  board  all  the  way  to  TTftlifax. 

AnifnuL  BAjwnoj}  says,  **  In  the  present  very  imperfect  state  of  our  knowledge  of  the  banks 
which  lie  off  this  coast  (Nova  Scotia),  of  the  depth  and  nature  of  the  so^dings  on  them,  and 
between  them  and  the  shore,  no  further  directions  can  be  safely  given  to  vessels  approaching 
the  land  during  a  dark  night  or  in  a  thick  fog,  than  not  to  go  nearer  than  the  depth  of  40 
fi&thoms,  at  the  same  time  bearing  in  mind  that  there  is  thai  depth  at  a  less  distance  than  3 
miles  from  some  of  the  most  formidaUe  of  the  dangers  between  Canso  and  Halifax. 
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passing  up  the  harboor  no  yessel  of  mze  should  approach  the  wharves  until  well 
past  this  bearing  from  Government  house.  If  York  redoubt  be  kept  open  of  the 
wharves  this  rock  will  be  cleared." 

8T.  JOBM'B,  irew  Brunswick. — The  entrance  to  this  harbour  bears  from 
l^^g^y  gut  N.  i  W.  84  miles,  and  may  be  distinguished  by  the  lighthouse  on 
Partridge  island,  which  shows  a  Jio'ed  light  visible  20  .miles.  The  tower  is 
painted  red  and  white,  in  vertical  stripes.  Its  position  is  Lat  45''  14'  8"  N., 
Long.  Q6''  8'  5"  W.  During  fog  a  steam  whistle  is  sounded  every  minute  far 
10  seconds. 

As  a  guide  to  vessels  making  the  harbour,  a  large  beU-buoy  has  lately  been 
placed  in  8  fathoms,  off  the  north>east  side  of  Partridge  island ;  it  should  be 
passed  on  the  east  side. 

A  beacon  light  is  shown  within  Partridge  island,  from  a  tower  erected  upon  a 
spit  or  bar  which  runs  out  from  Sand  point  S.S.E.  about  ^  a  mile,  and  which 
dries  at  f  ebb.* 

North-eastward  from  the  beacon  light,  just  off  the  town,  is  a  ridge  of  rocks 
which  is  covered  at  2  hours'  flood ;  from  this  jridge  and  eastward  of  the  town  are 
extensive  flats  of  sand  and  mud,  which  dry  at  low  water,  and  extend  along  the 
road  to  Cranberry  point,  stretching  off  about  2  cables. 

The  bottom,  for  several  miles  southward  of  Partridge  island,  is  muddy,  and  the 
depths  gradual,  from  7  to  20  fathoms,  affording  excellent  anchorage ;  the  passage 
westward  of  this  island  has  in  it  a  depth  of  only  6  to  10  feet ;  that  eastward  of  it 
16  to  22  feet.    Abreast  the  city  are  soundings  of  7  to  12  fathoms. 

A  breakwater  has  been  erected  on  the  eastern  side  of  the  entrance  to  the 
harbour,  below  the  town,  for  the  purpose  of  reducing  the  inset  of  the  sea ;  this 
inset  is  very  strong  during  southerly  gales. 

St.  John, — The  city  of  St,  John  stands  on  the  river  St.  John  (near  its  mouth) 
and  carries  on  a  considerable  trade ;  many  ships  are  built  here.  Within  the 
harbour  is  a  valuable  fishery,  where  large  quantities  of  salmon,  herrings,  and 
chad  are  cured  for  exportation.  In  the  most  severe  winter  it  is  free  from  the 
incumbrance  of  ice.  The  country  on  the  banks  of  the  river  abounds  in  excellent 
timber,  coal,  limestone,  and  other  minerals.  Partridge  island  is  about  2  miles 
southward  of  the  city,  answering  the  double  purpose  of  protecting  the  harbour, 
and  by  its  lighthouse,  guiding  and  directing  the  mariner  to  its  entrance. 

sirecticms. — ^Vessels  approaching  the  bay  of  Fundy  frt>m  south-eastward 
should  keep  well  outside  to  the  southward  of  Seal  island,  say  at  about  85  miles, 
passing  at  the  distance  of  20  miles  westward  of  it ;  thus  the  bay  of  Fundy  will 
be  open,  and  the  course  up,  first  N.N.W.,  till  on  the  parallel  of  cape  Fourchu 
light,  and  then  about  N.N.E.  for  the  entrance  of  the  bay,  guarding  against  the 
Lurcher  and  Trisity  ledges.     This  will  carry  outside  the  Lurcher,  but  the  tide 


•  The  tower  of  thft  b«acon  light  was  deitroyed  by  fire  in  1867 ;  eonseqaently  the  light  may 
not  now  be  shown.    It  is  intended  to  build  another  tower.    (April  1869). 
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will  make  a  difference  in  these  courses,  as  it  sets  in  a  south-easterly  and  north- 
westerly direction;  near  the  Manan  ledges  the  ebh  runs  W.S.W,  and  the  flood 
E.N.E.,  at  the  rate  of  4  knots  an  hour,  which  must  he  allowed  for. 

From  Seal  island  to  cape  St.  Mary  the  land  is  level  and  well  wooded,  and  the 
soundings,  under  60  fathoms,  extend  faUy  25  and  80  miles  from  the  land,  and 
only  5  miles  westward  of  Biyer  island.  At  the  Manan  ledges  the '  depths  of 
60,  80,  and  100  fathoms  are  atjonly  8  and  6  miles  distance  from  them, 
therefore  the  lead  should  always  be  kept  going. 

If  a  chart  of  the  South-west  coast  of  Nova  Scotia  be  examined,  and  the  relative 
situation  of  that  coast,  as  exposed  to  the  Atlantic  Ocean,  with  the  consequent 
and  variable  set  of  the  tides  about  it,  as  well  as  about  the  Manan  islands,  &c., 
be  considered,  the  mariner  will  be  naturally  led  to  consider  that  its  navigation, 
involved  in  occasional  difficulties,  requires  veiy  great  attention ;  and  the 
supposition  is  justified  in  consequence  of  the  great  number  of  ships  lost 
hereabout ;  yet  there  are  few  obstacles  which  a  moderate  exercise  of  skill  and 
resolution  would  not  overcome,  and  it  is  to  be  feared  that  the  absence  of  these 
qualiflcations  occasions  such  losses  to  a  greater  extent  than  the  actual  dangers  of 
the  navigation.* 

*  The  following  are  the  prinoipal  Lights  that  will  he  seen  when  making  Si.  John's  from 
Bonthward. 

Ca'pt  Sable. — ^This  lighthoase  consists  of  a  white  eonical  hnilding  50  feet  high,  which  shows 
h  fixed  red  light  at  58  feet  aboYe  the  sea,  risible  12  miles.  Its  geographical  position  is  Lat. 
48*  28'  19"  N,,  Long.  fiS**  37'  11"  W.  From  it,  BrazU  rock  (12  feet  under  water)  bears 
S.E.  by  £.  4  E*  nearly  8  miles  ;  Oolombia  rock  (pinnacle,  7  feet  nnder  water)  S.  by  E.  i  E. 
one  mile ;  and  the  south  rock  of  South-west  Ledge  W.  by  B.  i  B.  1}  miles.  The  cape  should 
have  a  berth  of  at  least  8  miles. 

Seal  liland, — Seal  island  is  the  outermost  island  off  this  part  of  the  coast  of  Nova  Scotia  ; 
its  southern  extremity  bears  from  cape  Sable  about  W.N.W.  i  W.,  distant  17  miles.  The 
lighthouse  on  the  south  point  of  the  island  is  of  an  octagonal  shape,  built  of  wood,  and  painted 
white ;  it  shows  a  fixed  light,  which  may  be  seen  from  every  point  of  the  compass,  at  the 
distance  of  about  18  miles.  The  building  must  not  be  approached  by  strangers  nearer  than 
at  least  6  miles  while  it  bears  between  W.N.W.,  northerly;  and  E.N.E.,  and  then  only  with 
great  care,  because  of  the  various  dangers  in  the  vicinity  of  the  island ;  the  outermost  (most  to 
southward)  of  these  rocks  is  the  Blonde,  a  patch  which  dries  at  low  tide  distant  3}  miles  from 
the  lighthouse  in  a  S.  i  £.  direction.  The  geographical  position  of  the  lighthouse  is  Lat. 
48«  23'  84"  N.,  Long.  66'  0'  62"  W. 

Cape  Fmirchu. — Cape  Fourchu  or  the  Forked  cape  is  very  remarkable,  being  rocky,  barren, 
and  high,  and  is  so  named  from  the  island,  which  forms  it,  having  two  narrow  prongs  running 
out  to  the  southward.  Just  within  the  extremity  of  the  East  cape  or  Prong,  and  on  the 
western  side  of  the  harbour's  entrance,  there  is  a  lighthouse,  which  exhibits  a  brilliant 
revolving  light  (visible  for  1^  mmutes,  and  invisible  i  a  minute)  to  the  distance  of  20  miles. 
The  building  is  painted  red  and  white,  in  vertical  stripes,  is  58  feet  high,  and  stands  in  Lat. 
48*»  47'  28"  N.,  Long.  6&*  9'  21"  W.  During  fine  weather  the  light  may  be  approached  to 
within  i  a  mile,  and  anchorage  may  then  be  obtained  eastward  and  westward  of  it ;  but  care 
is  required.  During  fog  a  steam  whistle  is  sounded  once  every  minute  ;  the  blast  continues 
10  seconds. 

Cape  St.  Mary. — This  lighthouse  is  46  feet  high  and  coloured  white ;  it  shows  a  light 
revolving  every  minute  (appearing  red  and  white  alternately)  at  100  feet  above  the  sea,  visible 
from  all  parts  of  the  sea  horizon  at  the  distance  of  about  16  miles  ; — its  geographical  position 
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''  In  order/'  says  Mr.  Looewood,  '*  to  lessen  these  accidents,  if  not  totally  to 
prevent  such  faial  ocoarrences  in  fatnre,  let  the  mariner  be  fully  conYinced  of  ^bB 
necessity  of  frequently  sounding  with  the  deep-sea  lead,  and  see  the  expedienej 

IB  Lat.  W  5'  6"  N.,  Long.  Ge*"  12'  80"  W.  A  reef  extends  south-westward  from  the  oape 
nearly  i  a  mile.  Trinity  ledge  (dry  at  low  water  spring  tides)  lies  6}  miles  S.W.  f  W. 
from  the  light. 

Bryer  Itland, — ^Biyer  island  on  the  soath-west  side  of  the  entranoe  to  the  hay  of  Fandy, 
has  deep  water  at  less  than  a  i  of  a  mile  from  it,  except  on  its  sonth-wsst  side,.y6ty  the 
approach  to  it  should  be  oarefolly  made,  on  account  of  the  outlying  rocks  in  its  vicinity.  A 
lighthonse  of  an  octagonal  shape,  painted  white,  stands  on  the  western  side  of  the  island,  and 
exhibits  a  fixed  light,  visible  15  miles  ;  the  arc  illuminated  is  219}**  (from  S.  by  W.  i  W. 
westerly  and  northerly  to  N.E.  by  £.).  Here  the  tides  are  very  strong,  rendering  great  eare 
necessary  when  sailing  in  this  vicinity.  Pilots  can  usually  be  obtained.  The  geognqihical 
position  of  the  lighthouse  is  Lat.  44*'  14'  57"  N.,  Long.  66**  23'  33"  W.  Some  rocks  extend 
from  the  shore  of  Bryer  island  north-eastward  from  the  lighthouse  about  a  quarter  of  a  mile. 
The  outlying  reefs  in  the  vicinity  bear  from  th<  lighthouse  as  follows ; — South-west  ledge 
(2  fathoms)  S.W.  by  S.  3}  miles ;  Beatson  ledge  (two  patches  of  12  feet)  N.  t  W.  S}  miles ; 
and  North-west  ledge  (6  feet)  N.  by  £.  ^  miles. 

Oannet  Rock. — The  Gannet  is  a  small  rock  about  25  feet  above  water  at  high  tide,  near 
which  are  many  sunken  rocks  and  ledges,  whose  positions  are  generally  indicated  by  breakers. 
The  lighthouse  is  painted  in  vertical  stripes,  black ;  and  white,  and  stands  in  Lat. 
44''  30'  38"  N.,  Long.  66"*  47'  1"  W.  A  gun  is  fired  to  answer  signals  during  a  fog.  The  light 
appears  thus  ; — ^fixed  45  s.,  eclipsed  5^  s.,  flashing  4)  s.,  eclipsed  5^  s.,  fixed  45  s.,  &c. 

This  light,  from  its  proximity  to  several  dangerous  ledges  and  shoals,  ought  not  to  be  ran  for; 
it  is  intended  to  give  timely  warning  to  vessels  which  are,  by  the  rapid  tides  about  these 
ledges,  frequently  drawn  into  danger,  and  too  often  wrecked.  Neither  ought  vessels,  exeept  m 
cases  of  extremity,  to  attempt  to  run  between  this  rock  and  the  Old  Proprietor,  as  there  an 
some  dangers  in  the  way ;  the  ground  is  rocky,  and  the  tides  run  with  great  velocity. 

From  the  lighthouse  the  Old  Proprietor  (dry  at  low  water)  lies  5|  miles  E.  j  N. ;  a  12-foot 
shoal  imile  S.E.  i  S. ;  Half-tide  rock  f  mile  W.  i  N.;  St.  Mazy  ledge  (geneiaDy  dry) 
2f  miles  W.  by  S.  |  S. ;  YeUow  ledge  (dry)  3i  miles  W.  {  S. ;  Gross  Jack  ledge  (generaUy  dry) 
2  miles  W.  by  N. ;  &c.  &c. 

Machias  Seal  lelands. — These  islands  are  distant  18i  miles  W.  by  N.  i  N.  from  Gannet 
rock.  The  lighthouses  are  36  feet  high,  coloured  white,  and  each  exhibits  a./!scdlight  visible 
about  15  miles ;  when  in  one  they  bear  W.  by  N.  i  N.  and  E.  by  S.  i  S.  A  gun  is  fired  evesy 
4  hours  during  foggy  weather.  Pilots  generally  cruize  about  in  the  neighbourhood.  To  dear 
the  Murr  ledges  on  the  south  side,  keep  the  western  lighthouse  open  southward  of  the  eastern. 
Many  reefs  lie  eastward  f^m  the  lights ;  hence  vessels  approaching  them  from  northward, 
eastward  and  southward  must  take  great  precaution.  From  the  eastern  lighthouse.  North 
shoal  (8  feet)  lies  If  miles  N.  i  E. ;  North  rook  (4  feet  above  water  at  hi^  tide)  2\  miks 
N.E.byN.;  Middle  shoal  (3  fathoms)  5^  miles  E.N.E. ;  Bull  rock  (2  feet  underwater) 
6i  nules  E.  by  S.  i  S. ;  a  shoal  of  18  feet  i  mile  S.E.  i  E. ;  South-east  shoal  (8  feet) 
li  miles  S.E.  \  S.;  South-east  ledge  (5  fathoms?)  6}  miles  8.E.  i  S.;  Aw.  fto.  Tbs 
geographical  position  of  the  eastern  Ught  is  Lat.  44°  30'  7"  N.,  Long.  67°  6'  18"  W. 

Swallow  Tail — This  lighthouse  is  on  the  north-east  part  of  Grand  Manan  island.  It  is  a 
white  octagonal  building  50  feet  high ;  the  \ighi,fixedf  is  at  148  feet  above  the  sea,  and  visible 
firom  the  distance  of  about  17  miles.  Its  geographical  position  is  Lat  44°  45'  52"  N., 
Long.  66°  44'  6"  W.  The  light  is,  we  believe,  shown  over  an  are  of  270°  (from  &W. 
southward  to  N.W.). 

Point  Lepreau, — The  lighthouse  on  this  point  is  81  feet  high  and  striped  red  and  whiti 
horizontslly.  It  shows  two  fixed  lights  at  81  and  53  faet  above  the  sea,  visible  15  and 
13  miles,  between  the  bearings  from  it  of  W.N.W.  southward  to  E.  by  N.  (214°).  lU 
geographical  position  is  Lat.  45"  3'  31"  N.,  Long.  60*'  27'  Sd"  W. 
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of  having  his  anchors  and  eables  fit  for  immediate  use ;  this  cannot  be  too  strongly 
impressed  npon  his  mind,  for  vessels  well  equipped  and  perfect  in  gear,  with  their 
anchors  stowed  as  in  the  middle  of  the  Atlantic  Ocean,  have  been  here  wrecked 
in  moderate  weather,  and  so  frequently,  that  such  gross  neglect  cannot  be  tpo 
much  reprobated ;  such  serious  losses  wiU,  we  trust,  be  hereafter  prevented,  more 
especially  as  it  is  so  dependent  upon  the  mariner  himself,  and  may  be,  in  most 
cases,  remedied  by  only  sounding  in  time,  and  keeping  the  lead  in  continual  action." 

If  from  Europe,  and  bound  to  the  bay  of  Fundy,  endeavour  to  keep  in  about 
48*"  or  48°  5'  N.,  and  having  obtained  soundings  on  the  western  part  of  Sable 
island  bank,  keep  the  deep-sea  lead  going  as  you  proceed  westward,  sounding 
progressively  on  the  Le  Have  and  cape  Sable  banks :  the  former  may  be  known 
by  the  hard  rocky  Bottom,  and  the  latter  by  being  generally  black  gravel.  These 
precautions  are  very  necessary,  because  a  fair  wind  is  frequently  accompanied  by 
a  thick  fog,  often  for  several  days  together. 

In  thick  weather,  by  a  careful  attention  to  the  soundings  as  you  approach 
towards  cape  Sable,  and  keeping  the  vessel  under  commanding  canvass  for  getting 
soundings,  you  may  round  the  cape  with  safety  in  85  or  60  fathoms :  the  bottom 
off  the  cape  consists  of  small  black  stones,  sand,  and  gravel.  From  a  position 
about  midway  between  Bryer  island  and  Gannet  rock,  the  course  to  St.  John*s  is 
N.E.  i  N.  and  distance  58  miles. 

The  following  directions  are  based  on  the  chart  of  the  survey  by  Libittsnants 
HABDiKa  and  Eobtbight,  acting  under  the  orders  of  Captain  W.  F.  W.  Owbn 
of  the  Royal  Navy,  in  1844. 

When  running  for  St.  John's  avoid  the  rocky  ledge  extending  from  Inner 
Mispick  point,  the  eastern  side  of  the  entrance  to  the  distance  of  2^^  cables  ;  this 
is  steep,  with  a  depth  of  80  to  40  feet  close  to  it.  Having  brought  the  stone 
barracks  in  one  with  the  Wesleyan  chapel,*  at  the  back  of  the  town,  bearing 
N.  i  E.,  steer  in  with  this  mark  on,  and  it  will  carry  outside  the  shoal  water 
extending  from  the  eastern  side  of  Partridge  island.  When  Carleton  church 
comes  in  one  with  the  cliff  end  (the  termination  of  the  cliffs  forming  Negro  point), 
bearing  about  N.W.  }  N.,  change  the  course  to  this  direction,  and  it  will  lead  in 
from  15  to  22  feet  water  at  H  cables  northward  of  the  shoal  ground  connecting 
Partridge  island  with  Negro  point.  Continue  in  this  direction,  until  the  stone  church 
at  the  back  of  the  town  comes  in  one  with  the  end  of  the  breakwater,  when  you 
must  run  up  (with  this  mark)  past  the  beacon-light  into  the  harbour.  When  just 
above  the  beacon-light  steer  N.  by  W.  or  N.  by  W.  i  W.,  and  anchor  off  the 
town.  Be  careful  to  keep  the  lead  going  when  following  these  directions,  that 
you  do  not  strike  on  the  shoal  spots. 

North-eastward  of  the  beacon-light,  and  just  off  the  town,  is  a  ridge  of  rocks 
which  is  covered  at  2  hours'  flood.    From  this  ridge,  and  eastward  of  the  town, 

*  This  buldiog  mil  be  known  by  its  oetagonal  tower  iritb  a  dronlar  top.  It  is  situated  in 
the  ncnrih-east  part  of  the  town. 
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there  is  an  extensive  flat  of  mud  and  sand  that  dries  at  low  water;  this  eztands 
along  the  coast  to  Cranherry  point,  and  mns  about  2  cables  from  ihe  shore. 
Cranberry  point  is  cli%,  and  has  some  rocks  running  off  it, 

signal*. — The  following  signals  are  or  were  shown  at  Partridge  island,  on  the 
approach  of  vessels : — 

One  ball  close  for    1  square-rigged  vessel. 

One  ball  half-hoisted  for 2  square-rigged  vessels. 

Two  balls  close  for .'    8  „ 

Two  balls  separated  for  4  „ 

A  pennant  of  any  colour  for    5  ;, 

A  pennant  under  a  ball  for 6  „ 

A  pennant  over  a  ball  half-hoisted  for...     7  ,* 

A  pennant  under  two  balls  close  for    ...     8  „ 

A  pennant  under  two  balls  separated  for    9  „ 

A  flag  of  any  colour  for  » 10  or  more   ,, 

The  above  are  displayed  at  the  east  or  west  yard-arm,  according  to  the  direction 
in  which  the  vessels  are  first  observed ;  and  as  soon  as  their  rig  can  be  distinguished, 
descriptive  colours  will  be  hoisted  at  the  masthead  in  the  following  order : — 
A  union  jack,  with  a  white  pennant  over... for  a  small  armed  vessel. 

A  blue  pennant „    merchant  ship. 

A  red  ditto    „   merchant  brig. 

A  white  and  blue  ditto „   foreign  vessel. 

A  white  ditto  (without  a  ball)  „    top-sail  schooner  or  sloop. 

A  red  flag,  pierced  white „    steamboat  from  St.  Andrew's 

and  Eastport. 

A  ball  at  the  masthead vessel  is  on  shore,  or  in  distress. 

Should  immediate  aid  be  necessary,  guns  to  be  fired.  In  foggy  weather,  a  gun 
will  be  fired  on  Partridge  island  in  return  for  each  gun  heard  at  sea.  Should  a 
vessel  require  a  pilot,  her  descriptive  pennant  will  be  displayed  at  a  yard-arm,  in 
the  place  of  a  ball. 

POBTZiAns. — Portland  harbour  is  situated  at  the  out&U  of  the  river  Stroud- 
water,  and  has  an  extent  of  about  1^^  miles,  with  a  depth  at  low  water  of  li  to 
5  fathoms,  the  latter  being  immediately  off  the  wharves  of  the  city.  Tho 
approach  to  it  is  through  the  channel  formed  by  the  islands  Bang,  House,  Ram, 
Peak,  Great  and  Little  Hog  (all  more  or  less  connected  together  by  a  shallow 
flat)  and  the  main  land,  which  channel  is  nearly  i  a  mile  wide,  lies  in  a  N.  by  W. 
and  S.  by  E.  direction,  and  has  a  depth  decreasing  from  10  to  7  fathoms.  The 
harbour  is  consequently  land-locked;  and  affords  ample  and  secure  protection  to 
vessels  from  all  winds.  It  is  high  water  on  the  days  of  fall  and  change  of  the 
moon  at  lib.  25m. : — mean  rise  of  springs  9^  feet  and  neaps  7i  feet.* 


•  On  Fort  hill,  Portland,  there  is  an  obeenratory,  from  whioh  Teasels  approaching  the  coast 
can  be  seen  even  at  a  dista:ice  of  about  40  miles.  Shipmasters  requiring  assistanee  shonld  place 
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The  coast  sonthward  of  Portland  to  cape  Elizabeth,  a  distance  of  8^  miles,  is 
rocky,  and  has  a  depth  of  about  6  fathoms  almost  immediately  off  it.  At  2^  miles 
southward  from  Portland  lighthouse  there, is  a  slight  projection  of  the  land,  from 
which  a  reef  named  Trundys  ledge  extends  out  nearly  a  mile  in  a  N.E.  by  E. 
direction ;  this' reef  is  awash  near  the  land  at^  low  water,  but  in  other  parts  the 
depth  over  it  is  8  to  2  &thoms  at  the  same  period  of  tide.  As  the  lead  drops 
from  the  reef  at  once  into  5  and  6  fathoms  water,  great  circumspection  is 
necessary  when  navigating  in  its  Ticinity. 

oaptt  BiisaiMtii  is  a  bold  point  which  may  be  easily  recognised  by  its  two 
lighthouses.  It  should  not  be  closely  approached  because  of  the  numerous  reefs 
in  its  ticinity ;  those  nearest  it  consisting  of  three  patches  of  2^^  to  8  fathoms, 
are  known  by  the  name  of  Taylors  reef,  and  are  situated  about  half  a  mile  from 
ihe  land.  The  depth  close  to  the  rocks  at  the  base  of  the  cape  is  about  6  &thom8, 
and  there  is  a  passage  sufficiently  deep  for  the  largest  vessels  between  the  reefi9 
just  mentioned  and  the  land,  but  this,  it  is  almost  needless  to  say,  should  only  be 
attempted  by  those  having  an  intimate  knowledge  of  the  locality. 

lAghtm, — ^The  lights  on  cape  Elizabeth  are  as  follows: — They  are  800  yards 
apart  and  each  exhibits  the  light  over  an  arc  of  245''  (from  North-eastward,  and 
southward  to  S.  65°  W.).     A  fog-bell  is  struck  by  machinery. 

Eastern  Tower  is  58  feet  high,  and  coloured  white  with  four  broad  horizontal 
stripes.  The  light  (fixed)  is  148  feet  above  the  sea,  and  visible  about  17  miles. 
Its  geographical  position  is  Lat.  48°  88'  60"  N.,  Long.  70°  11'  49"  W. 

Western  Tmcer  is  58  feet  high,  and  coloured  white  with  one  vertical  stripe  on 
its  seaward  face.  It  shows  a  light  revolving  every  minute  at  148  feet  above  the 
sea,  visible  17  miles.  Its  geographical  position  is  Lat.  48°  88'  66"  N.,  Long. 
70°  11'  41"  W. 

The  lighthouse  on  Portland  head  is  a  white  tower  69  feet  high,  which  shows  a 
fixed  light  at  101  feet  above  the  sea,  visible  17  miles.  The  arc  illuminated  is 
201°  (from  N.  24°  W.  northward  and  eastward  to  S.  8°  E.).  A  fog-bell  is  struck 
by  machinery.  Its  geographical  position  is  Lat.  48°  87'  22"  N.,  Long. 
70°  12'  9"  W. 

A  fixed  red  light  is  shown  on  the  north-east  end  of  the  breakwater  in  the  har- 
bour. It  is  at  28  feet  above  the  water,  and  illuminates  an  arc  of  279°  (from 
S.  58°  W.  westward,  northward  and  eastward  to  S.  28°  E.). 

si&oais  and  Buoys. — ^In  the  entrance  to  Portland  bay,  and  at  varieus  distances 
from  cape  Elizabeth,  are  numerous  patches  of  rook,  all  of  which  are  steep  and 
have  deep  water  of  7  to  12  fathoms  in  their  immediate  vicinity.  Strangers 
should  consequently  employ  a  pilot,  for  it  is  not  safe  to  attempt  to  enter  the 
harbour  without  such  assistance.  It  is  recommended  in  thick  weather,  when 
there  is  any  doubt  of  the  vessers  position,  to  keep  in  soundings  of  40  fathoms  or 


their  ensign  over  the  private  signals,  and  if  they  are  soffidently  near  to  be  clearly  seen,  infor* 
mation  of  their  situation  will  be  conTeyed  to  the  owners. 
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more,  with  sofib  bottom.     The  reefs  moat  dangeroos  to  shipping  are  now  (1868) 
buoyed  in  the  following  manner : — 

Bulwark^  a  patch  of  14  feet.  The  buoy  {red  and  hhick  horizontaj  stripes)  is 
in  8  fathoms  at  about  ^  mile  south-eastward  from  the  shoalest  part  of  the  led^. 
From  it  cape  Elizabeth  lighthouses  bear  W.  by  8.  }  S.  6  miles,  and  Green 
island  N.N.W.  5  miles. 

Witch,  a  patch  of  18  feet.  The  buoy  {red,  with  WB  on  it)  is  in  8  fathoms,  at 
about  40  yards  south-eastward  from  its  shoalest  part.  From  it  Portland  head 
lighthouse  bears  W.  i  N.  If  miles,  and  White  head  N.N.W.  1}  miles. 

Eaxt  Hue  and  Cry,  a  ledge  ot  16  feet.  The  buoy  f black)  is  in  6  fathoms,  at 
126  feet  E.S.E.  from  the  ledge ;  strangers  approaching  Portland  should  always 
pass  it  and  Alden  rock  buoy  on  the  east  side.  From  it  the  eastern  lighthouse 
on  cape  Elizabeth  bears  N.W.  by  N.  4  miles,  and  Alden  rock  buoy  N.  i  W. 
2  miles. 

The  West  Hue  and  Cry,  a  rook  of  27  feet  water,  is  about  a  mile  westward  from 
this  buoy.  From  it,  cape  Elizabeth  eastern  lighthouse  bears  N.N.W.  2}  miles  ; 
a  bam  on  Bichmond  island  N.W.  by  W.  ^  W.  8^  miles ;  and  Alden  rock  buoy 
N.E.  by  N.  }  N.  li  miles. 

Old  Anthony  or  Vapor,  a  rock  of  18  feet.  The  buoy  {red  and  black  horizontal 
stripes  marked  OA,  and  bearing  a  rod  and  ball)  is  moored  in  8  fathoms  at  a  abort 
distance  South  from  the  shoalest  part  of  the  loige.  Its  marks  are,  cape 
Elizabeth  eastern  lighthouse  N.  by  W.  ^  W.  2^  miles,  and  a  house  on  Richmond 
island  W.  by  N.  i  N.  8i  miles. 

Corwin,  a  patch  of  18  to  20  feet.  The  buoy  {black  and  red  horizontal  stripes, 
and  with  OB  on  it)  is  moored  in  8  &thoms  at  about  80  yards  south-eastward  from 
the  reef.  Its  marks  are,  cape  Elizabeth  western  lighthouse  W.N.W.  8  miles, 
and  Portland  head  lighthouse  N.N.W.  6  miles. 

The  West  Ood,  a  ledge  of  88  feet,  lies  about  1^  miles  north-eastward  from  the 
Oorwin.  From  it  Porthind  head  lighthouse  bears  N.W.  i  N.  4^  miles ;  Ike 
eastern  lighthouse  on  cape  Elizabeth  W.  ^  N.  8|  miles ;  and  the  buoy  marking 
Alden  rock  S.W.  by  W.  1*  miles. 

Alden,  a  patch  of  4^  feet.  The  buoy  {black,  with  AB  on  it)  is  about  a  ^  mile 
southward  from  the  rock.  It  is  moored  in  11  £sLthoms,  and  from  it  the  centre  of 
the  ledge  bears  North  i  mile ;  the  eastern  lighthouse  on  cape  Elizabeth 
N.W.  by  W.  i  W. ;  and  Portland  head  lighthouse  N.N.W.  i  W.  6i  miles.* 


*  Lieut.  Woodhnll,  U.S.  Navy,  who  surreyed  Alden  reef  in  1854,  reports  as  foUows :—"  It 
ties  aboat  N.E.  and  S.W.,  and  .by  oompass  the  north  light  on  oi^  EUnbeth  beaza  from  it 
N.W.  by  W.2  miles;  bam  on  Bichmond | island,  West;  PortUnd  light  N.  by  W.  |  W. 
4|  miles;  and  the  light  on  Wood  island  S.W.  by  W.  |  W.  about  9i  miles.  It  is  about 
950  feet  long  and  250  wide.  Its  shoalest  part  is  on  the  west  side,  and  through  its  centre  from 
north  to  south  the  water  is  quite  deep ;  which  oiroumstance  doubtless  gave  rise  to  the  belief 
that  there  were  two  distinct  rooks  or  ledges^  which  supposition,  I  think,  is  entirely  disproYod 
by  my  recent  survey.    The  rook,  as  it  is  called,  but  which  more  properly  should  be  considered 
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Taylor  Reef^  the  shoalest  part  of  which  has  11  feet  of  water  upon  it.  The  bnoy 
{blacky  with  TR  on  it)  is  in  8  fathoms,  at  about  60  yards  south-eastward  from  the 
reef.  Its  marks  are,  the  house  on  Bichmond  inland  West  8  miles,  and  the 
western  lighthouse  on  cape  Elizabeth  N.W.  by  N.  \  N.  one  mile. 

Broad  Cove,  a  rock  of  6  feet.  The  buoy  (blaek)  is  in  4  fitthoms,  at  about 
200  yards  E.8.E.  from  the  rock.  From  it,  cape  Elizabeth  lighthouse  bears 
S.W.  i  S.  li  miles,  and  Portland  head  lighthouse  N.  f  W.  8^  miles.  This  rock 
is  southward  from  Trundys  reef  buoy. 

Watts  Ledge,  off  Bichmond  island.  A  bla^k  buoy  at  about  a  i  mile  south- 
eastward from  the  ledge.  Its  marks  are,  a  house  on  Bichmond  island 
W.  by  N.  i  N.  one  mile,  and  cape  Elizabeth  western  lighthouse  N.E.  |  N. 
1}  miles. 

Trundys  Beef,  a  reef  extending  from  the  buoy  south-westward  to  the  const. 
The  buoy  {black  with  TB  upon  it)  is  moored  in  4  fiathoms  with  the  following 
marks,  cape  Elizabeth  lighthouse  S.S.W.  2\  miles,  and  Portland  head  lighthouse 
N.N.W.  2i  miles. 

The  WiUard,  a  small  patch  of  81^^  feet,  lies  about  \  mile  north-eastward  from 
Trundys  reef  buoy.  Its  marks  are,  Portland  lighthouse  N.W.  by  N.  i  N. 
(nearly)  1}  miles;  the  east  lighthouse  on  cape  Elizabeth  S.W.  by  8.  ^  S. 
2^  miles ;  and  Trundys  reef  buoy  S*W.  i  W.  f  mile. 

Jordan  Beef  or  Bell  Bock,  a  ledge  of  18  feet,  in  nearly  mid-channel  of  the 
entrance  to  the  harbour.  The  nun  buoy  {red  and  black  in  horizontal  stripes)  is 
moored  in  7  fathoms  at  about  160  feet  south-eastward  from  the  ledge.  Its  marks 
are,  Portland  head  lighthouse  N.W.  by  W.  i  a  mile,  and  the  eastern  lighthouse 
on  cape  Elizabeth  S.W.  by  S.  i  S.  4}  miles. 

Catfish,  a  rock  of  18  feet^  on  the  east  side  of  the  channel.  The  buoy  (red)  is 
in  4  fathoms  at  about  80  yards  southward  from  the  shoalest  part  of  the  rook. 
Its  marks  are,  Portland  head  lighthouse  S.  by  W.  i  W.  one  mile  ;  fort  Preble 
N.  W.  by  N.  i  N.  li  miles  ;  and  Bang  island  point  East  140  yards. 

Spring  Point,  a  ledge  bare  at  half  tide.  The  buoy  {black  with  SPL  upon  it)  is 
in  18  feet,  at  about  800  feet  E.N.E.  from  the  ledge.  Its  marks  are,  Portland 
head  lighthouse  S.  by  E.  2  miles,  and  House  island  S.E.  by  E.  i^  a  mile. 

Stanford  Ledge,  a  rocky  ledge  surrounding  the  breakwater.  The  nun  bnoy 
{black  with  SL  upon  it)  is  in  17  feet  at  about  600  feet  N.  by  E.i  E.  from  the 

a  reef,  is  of  immense  dimensions,  extremely  irregolar  in  form,  having  shoal  projections  on  it 
from  4  i  to  24  feet,  at  low  water.  I  discovered  bat  one  rabble  with  44  feet  water  on  it,  one  with 
6t  several  with  8,  and  a  very  considerable  nomber  of  shoal  spots  with  11,  12, 13, 14, 15,  &o, 
feet,  all  estimated  at  low  water. 

The  reef  lies  immediately  in  the  way  of  all  navigation  and  particolarly  of  vessels  boond 
westward  or  of  those  leaving  the  harboar  at  Bichmond  island.  I  considered  this  the  *  great 
danger '  when  approaching  Portland  harboar,  and  the  *  key  *  to  the  lesser  ones  of  the  Hue  and 
Cry,  Old  Anthony,  and  Taylor  reefs.  It  is  the  caose  of  much  anxiety  and  care  to  the 
navigator,  and  one  that  is  avoided  with  the  (preatest  difficulty  in  thick  weather,  and  during  the 
prevalence  Of  the  terrible  easterly  storms  by  which  the  coast  of  Maine  is  so  freqaently  visited." 
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breakwater  lighthouse.    It  lies  with  House  island  bearing  S.E.  by  £.  1^  miles. 

Middle  Ground  (East  End  of). — A  red  spar  buoy  in  17  feet,  moored  S.E.  1  E. 
from  the  Observatory  and  N.  i  E.  j  mile  from  the  breakwater  lighthouse.  There 
is  good  anchorage  for  small  vessels  on  the  Middle  ground. 

Middle  Oround, — ^A  red  spar  buoy  in  16  feet,  at  about  800  feet  west  from  the 
shoalest  part  of  the  Middle  ground,  which  has  8  feet  on  it  at  low  tide.  Its  marks 
are,  the  Observatory  N.W.  by  N.  and  the  breakwater  lighthouse  S.E.  by  8.  ^  S. 
half  a  mile. 

The  two  last-mentioned  buoys  are  moored  where  the  Middle  ground  ahoal 
commences. 

Upper  Harbour. — A  bla^k  spar  buoy  is  moored  in  12  feet  at  about  20  feet 
N.W.  from  rocks  having  a  depth  upon  them  of  only  4  feet  at  low  tides.  Its 
marks  are,  the  end  of  Union  wharf  N.W.  i  N.  distant  500  yards,  and  the  Draw 
in  the  bridge  S.W.  half  a  mile. 

iHreetioiis. — ^The  following  sailing  directions  for  the  port  were  published 
officially  in  1868. 

**  Channel  between  West  Cod  Ledge  and  Cobwin  Bock  : — From  East- 
ward.— ^Bring  cape  Elizabeth  light  to  bear  W.  by  N.  i  N.,  and  run  for  them 
on  that  bearing  until  Portland  head  light  bears  N.W.  by  N.  |  N.  This  crosa- 
bearing  is  about  }  of  a  mile  S.W.  by  S.  from  West  Cod  ledge  (4i  fiithoms),  and 
f  of  a  mile  E.  by  N.  from  Corwin  rock  (8^  fathoms).  Bun  for  Portland  head 
light  on  the  bearing  of  N.W.  by  N.  f  N.  for  2^  miles,  until  cape  Elizabeth  lights 
are  in  range ;  then  stand  N.  by  E.  nearly  i  a  mile,  until  Portland  head  light 
bears  N.W.  }  N.  when  run  for  it  until  within  ^  a  mile.  These  courses  leave 
Willard  rock  (5^  &thoms)  a  ^  of  a  mile  to  the  southward,  and  westward,  Pine 
tree  ledge  (8^  fathoms)  a  ^  of  a  mile,  and  Jordan  ledge  (8^  fathoms)  i  of  a  mile 
to  the  northward  and  eastward.  The  course  N.W.  by  N.  f  N.  on  Portland  head 
light  leads  close  to  Willard  rock,  (5^  &thoms)  and  is  safe  with  a  smooth  sea ; 
with  a  swell  on,  the  courses  given  above  should  be  followed.  When  within  i  a 
mile  of  Portland  head  light,  as  above,  steer  N.  by  W.  up  the  harbour  until 
abreast  the  city. 

From  Southward. — Keep  5  miles  from  cape  Elizabeth  lights.  This  distanee 
clears  well  all  dangers,  with  the  lights  between  the  bearings  of  N.E.  by  E.  and 
W.  i  N.  Bring  Portland  head  light  to  bear  N.W.  by  N.  j  N.  and  run  m  as 
before. 

Channel  between  West  Cod  Ledob  and  Baohe  Book: — ^With  cape  Elizabeth 
lights  bearing  W.  by  N.  i  N.,  bring  Portland  head  light  to  bear  N.W.  J  W, 

Bun  in  on  this  last  bearing  (leaving  West  Cod  ledge,  4i  fathoms,  1  mile  to 
the  southward  and  westward,  and  Baohe  rock,  4^  fathoms,  1  mile  to  the  north- 
ward and  eastward),  until  the  cape  Elizabeth  lights  are  in  range ;  then  steer 
N.W.  by  W.  i  W.  about  H  miles,  until  Portland  head  light  bears  N.W.  f  N., 
when  run  in  on  this  bearing  (leaving  Willard  rock,  5^  fathoms,  |  of  a  mile  to 
the  southward  and  westward.  Pine  tree  ledge,  8}  fathoms,  a  }  of  a  mile,  and 
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Jordan  reef,  8|  fetihoms,  ^  of  a  mile  to  the  northward  and  eagtward),  ontil 
within  i  a  mile  of  the  light,  when  follow  directions  given  ahove. 

To  PASS  NoBTHWABD  OF  BuLWABK  AND  RoTJND  Shoajls  I — ^Run  in  with  Portland 
head  light  on  a  hearing  of  W.  hjiN.  i  N.,  leaving  Bonnd  shoal  (4^  fathoms)  i  a 
mile  and  Bulwark  shoal  (14  feet)  f  of  a  mile  to  the  southward,  and  passing 
between,  and  a  j^  of  a  mile  from  Jordan  reef  (8}  fathoms)  to  the  southward  and 
westward,  and  Witch  rock  (4  fistthoms)  to  the  northward  and  eastward. 

CouBSEs  along  thb  Coast  from  Eastwabd  : — When  2  miles  soath  of  Small 
point,  if  the  weather  is  clear,  Portland  head  light  should  be  seen  bearing  W.  ^  N., 
distance  16^  miles.  This  bearing  leads  to  the  southward  of  Temple  ledge 
(5  fathoms)  nearly  1^  miles;  Lumbo  ledge  (4^  fathoms)  nearly  1^  miles  ;  Half- 
way rock  f  of  a  mile  ;  Junk  of  Pork  andr  Outer  Qreen  island,  }  of  a  mile ;  to  the 
northward  of  Witch  rock  (4  fathoms)  a  ^  of  a  mile,  and  to  the  southward  of  Bam 
island  ledge,  i  of  a  mile. 

The  range  of  Cape  Elizabeth  Lights  (bearing  S.W.  by  W.),  leads  clear  of 
all  dangers,  between  Mitchell  and  Willard  rocks  to  the  eastward  of  Junk  of  Pork, 
between  Jewell  island  and  Half-way  rock,  up  to  the  entrance  of  H!arpswell  sound. 

In  thick  weather  strangers  should  not  approach  from  southward  and  eastward, 
inside  of  45  fathoms  water,  with  soft  or  sticky  bottom.*' 

ABcborastt. — Having  entered  the  harbour  so  far  as  to  be  abreast  of  the  end  of 
the  breakwater,  steer  W.S.W.  ^  W.  and  it  will  take  to  the  anchorage  off  the 
wharves.  But,  if  instead  of  the  anchorage  off  the  wharves  the  roadstead  of  Hog 
island  be  preferred,  steer  N.E.  so  soon  as  fort  Preble  bears  S.W.  by  W.  f  W., 
and  it  will  carry  you  into  it,  the  depth  here  is  4  to  7  fathoms,  and  there  is 
excellent  shelter  from  all  winds. 

'WHitaikead  Paflsace  to  Fortiand. — ^The  channel  just  referred  to,  is  that 
followed  by  large  vessels,  but  there  is  another  narrow  channel  north-eastward  of 
it  between  Bang  island  (the  island  that  bounds  the  channel  on  the  north-east 
side)  and  Peak  island,  by  which  Portland  harbour  may  be  approached  in  a  small 
vessel.  This  channel  has  a  depth  of  4  to  5  fJEtthoms,  and  is  seldom  used  except 
by  coasters.  In  the  approach  to  it  from  eastward,  the  following  shoals  will  be 
encountered. 

Webster  (in  Casco  bay),  a  rock  of  only  8  feet  water,  distant  200  yards  from 
Half-way  rock.*    It  is  marked  by  a  black  spar  buoy,  moored  in  18  feet,  at  about 


*  Half-way  Rock, — The  Half-way  rock  is  high  and  black,  about  600  feet  in  diameter,  and 
eleTEted  about  16  feet  above  the  leYel  of  the  sea.  At  a  short  distance  from  the  rock,  on  the 
North-west,  North,  North-east,  Bast,  and  Sonth-east  sides,  the  depth  is  6  and  6  iiEithoms,  which 
deepens  gradually  to  25  fiathoms,  within  |  of  a  mile.  From  it  a  reef  extends  W.  by  S.  ^  of  a 
mile ;  the  depth  is  10  fathoms  within  a  cable  of  it.  Vessels  may  approach  this  rock  on  all 
sides  within  a  i  of  a  mile,  and  find  from  15  to  25  fiithoms ;  the  Webster  rock,  must,  of  course, 
be  carefully  guarded  against.  It  is  intended,  we  believet  to  erect  a  lighthouge  on  Half' 
way  rock. 
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20  feet  N.  i  E.  from  the  rock,  with  the  following  marks, — centre  of  Half-waj 
rock  S.  i  W. ;  and  Mark  island  montunent  N.  by  E.  The  diannel  inside  it  has  a 
depth  of  10  fathoms. 

Green  Island  Beefy  the  reef  extending  sonth-westerly  abont  a  mile  ftcfm  Inner 
Green  island.  The  spar  bnoy  {red)  on  its  soath-west  point,  is  moored  in  20  fesi, 
with  Outer  Green  island  bearing  S.W.  i  mile,  and  Half-way  rock  E.  by  8.  \  8« 
6  miles. 

Hussey,  a  rock  of  12  feet  water,  having  a  depth  of  7  to  18  fisithoms  close  to  it 
on  all  sides.  It  is  marked  on  its  south-west  side  by  a  bnoy  {red  and  black  hori- 
zontal stripes),  which  is  moored  in  10  fathoms  at  abont  25  feet  S.W.  from  ii. 
From  this  bnoy,  the  middle  of  Onter  Green  island  bears  S.E  ^  E.  1  mile,  and 
Portland  head  lighthouse  S.W.  by  W.  2i  miles. 

Whitehead  Ledge,  the  ledge  extending  from  the  north-east  point  of  Bang  island ; 
on  the  south  side  of  the  channel.  This  ledge  is  bare  at  low  water,  and  the 
spindle  marking  it  (iron,  blacki  with  basket  top)  must  be  left  on  the  port  hand 
when  entering.  From  the  spindle  the  north  point  of  Bang  isknd  bean  South 
200  feet. 

Trom  Book,  on  the  ledge  extending  southward  from  Peak  island ;  north  side 
of  the  channel.  The  rock  is  bare  at  low  water ;  it  must  be  left  on  the  Starboard 
hand  when  entering.  It  is  marked  by  a  spindle  (iron,  red,  with  basket  top)  from 
which  Whitehead  spindle  bears  South  ^  mile. 

BOSTOir  BABBOVB^  although  it  affords  a  sufficient  depth  of  water  for  the 
largest  ships,  is  far  from  easy  to  enter  by  reason  of  the  numerous  islands  and  reefii 
scattered  over  its  surface.  The  assistance  of  a  pilot  is  therefore  always  necessary, 
and  strangers  ought  not  to  attempt  to  run  in  without.* 

The  islets  and  sunken  rocks  in  Boston  bay  are  separated  by  channels  of  Tarious 
depths,  and  are  moreover  so  thickly  scattered  about  that  an  attempt  to  describe 
them  in  detail  would  be  useless.  Suffice  it  then  to  say  that  there  are  three 
principal  channels,  Broad  Sound,  Main  Ship,  and  Back  or  Western  Way,  and 
that  these  are  entered  through  seyeral  minor  channels,  of  which  those  named 
North,  South,  Hypocrite,  and  Black  Rock,  are  the  most  important. 

idghtB. — The  lighthouse  on  Little  Brewster  island  is  coloured  white,  and  shows 
a  light  revolving  every  80  seconds,  visible  from  all  parts  of  the  horizon  at  the 
distance  of  15  miles ;  attached  to  the  lighthouse  is  a  fog-bell.  There  is  also  a 
screw-pile  lighthouse  on  the  west  end  of  the  spit  (abreast  the  Narrows)  a  reef 
which  extends  westward  one  mile  from  Great  Brewster  island;  this  building 
shows  a  red  fixed  light,  visible  7  miles. 

In  addition,  there  is  a  lighthouse  on  the  north-east  end  of  Long  island,  one  of 
the  islands  in  Boston  bay,  westward  of  Brewster  island.  It  is  of  iron,  and  shows 
A  fixed  light,  visible  16  miles. 


*  See  the  Admiralty  chart  2871 ;  a  copy  of  the  chart  hy  the  officers  of  the  U.S.  Coast 
Surrey. 
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soekfl  and  Shoals. — ^The  principal  dangers  in  and  about  Boston  barboar  are 
tbe  rocks  and  ledges  near  the  shore,  under  the  surface,  and  siirronnded  by  deep 
water.  They  are  distinctly  marked  on  the  chart  we  have  referred  to,  and  ship- 
masters ignorant  of  the  locality  are  cautioned  not  to  approach  them  without  a 
pilot.  The  following  are  particularly  to  be  avoided.  Outside. — Davis  ledge 
near  the  Minots ;  Harding  ledge ;  Martin  ledge  and  Tewksbary  rock,  near  Outer 
Brewster  island ;  and  Maffitt  ledge,  north  of  the  Devil's  back ;  which  are 
dangerous  to  vessels  beating  into  Boston  bay  and  Broad  sound.  The  rule  is, 
firstly,  to  keep  eastward  of  Cohasset  light*  bearing  South :  secondly,  not  to 
approach  Outer  Brewster  island  nearer  than  a  mile  on  the  east  side;  and,  thirdly, 
to  keep  westward  of  Maffitt  ledge,  giving  it  a  good  berth  when  passing.  Inside, — 
Nash,  Kelly,  and  Tower  rocks. 

iMreetions, — If  from  eastwardy  endeavour  to  keep  in  about  Lat.  42*"  20^,  the 
parallel  of  Boston  harbour ;  or,  should  you  be  in  the  immediate  vicinity  of  cape 
Cod,t  bring  the  lighthouse  on  Race  point  to  bear  South,  8  miles,  and  steer 
N.W.  i  W.,J  as  that  course  will  carry  you  well  clear  of  Cohasset  rocks  to  a 
position  in  front  of  Brewster  island  lighthouse.  When  following  the  latter  course 
it  is  necessaiy  to  keep  northward  of  the  direct  bearing  (N.W.  i  W.)  if  the  wind 


*  The  lighthouse  on  the  Oater  Minots  or  Cohasset  rocks  consists  of  a  granite  tower  sur- 
mounted by  a  bronze  lantern.  The  hght,  fixed,  is  shown  over  an  arc  of  217°  (from  N.  54°  W. 
eastward  to  8.  17°  E.)  and  Tisible  from  a  distance  of  about  15  miles ;  attached  to  the  tower  is 
a  fog-bell  which  is  rung  by  machinery, — ^its  geographical  position  is  Lat.  42°  16'  9"  N.,  Long. 
70°  46'  14"  W. 

Cohasset  light  should  not  be  closely  approached  on  the  eastern  side,  because  a  reef  named 
Davis  ledge  lies  nearly  }  a  mile  from  the  lighthouse  on  an  E.  by  S.  |  S.  bearing.  This  reef 
has,  we  believe,  a  depth  of  10  feet  over  it  at  low  tide,  has  soundings  of  13  to  94  fiithoms  dose 
to  it,  and  is  marked  on  its  eastern  side  by  a  black  nun  buoy. 

•f  Cape  Cod, — Bace  point,  the  extremity  of  cape  Cod,  is  low  and  flat,  with  marshes  behind 
it.  The  lighthouse  stands  on  a  gentle  rise  of  the  land,  close  to  the  beach,  and  is  a  white 
building,  which  shows  a  fixed  Ught  fiaehing  every  1^  minutes,  visible  11  miles;  the  arc  illumi- 
nated is  261°  (from  S.  28''  E.  westward  to  N.  63°  E.).  A  fog-beU  has  been  placed  at  a  short 
distance  from  the  lighthouse.  Vessels  caught  by  a  gale  from  north-eastward  may  anchor 
under  Bace  point,  at  from  i  to  f  of  a  mile  from  the  lighthouse,  in  10  to  4  fathoms  water,  and 
find  shelter.  The  ground  is  stated  to  be  moderately  good  for  holding.  It  is  not  prudent  to 
remain  long,  nor  must  the  shore  be  closely  approached,  because  the  bank  of  10  to  15  feet, 
running  oif  from  the  beach,  extends  i  of  a  mile  out  and  is  steep.  It  is  preferable  to  enter  the 
harbour  of  Province-town. 

I  StelluKigen  Bank  is  an  extensive  bank  of  13  to  18  fiithoms  fronting  Massachusetts  bay, 
and  situated  almost  immediately  in  front  of  the  harbour  of  Boston.  It  commences  at  about 
6i  miles  N.N.W.  from  the  lighthouse  on  Bace  point,  where  is  situated  a  small  shoal  spot  of 
9  fathoms,  thence  it  extends  in  a  curved  form  (the  curve  being  to  the  eastward)  18  miles  in  a 
northerly  direction  to  its  north  end  (13  fathoms),  which  is  distant  16  miles  S.  by  E.  |  E.  from 
Thatcher  island,  cape  Ann.  The  soundings  close  to  its  edge  are  30  to  20  fathoms,  deepening 
rapidly  eastward  and  westward,  the  100  fathoms  line  being  at  little  more  than  10  miles  from 
its  eastern  side ;  between  its  northern  end  and  cape  Ann  the  depth  is  40  to  55  fathoms.  It 
forms  an  extremely  valuable  guide  to  vessels  making  Boston  in  thick  weather,  as  a  single  cast 
of  the  lead  upon  it,  the  soundings  eastward  of  it  being  so  deep,  is  sufficient  to  determine  a 
veesers  position  with  some  degree  of  certainty. 
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be  from  N.E.,  and  westward  of  it  if  it  be  from  S.W.,  and  allowance  should  be 
made  for  the  set  of  the  tide ;  with  a  leading  wind  and  flood  tide  the  direct  conrae 
may  be  made  good,  but  not  so  with  the  ebb,  as  that  sets  towards  Minot  light. 

If  from  TKn'th-eastward  or  the  vicinity  of  Cape  Ann,  no  particular  instmctiona 
are  necessary,  for  unless  the  weather  be  very  thick,  the  various  ,/irarf  lighte  of 
Thatcher  island,  Gloucester  harbour,  Marblehead  neck,  Baker  island,  and  Egg 
rock  will  prevent  too  near  an  approach  to  the  land ;  in  any  case  the  lead  should 
be  freely  hove.  In  the  almost  improbable  event  of  getting  close  up  to  Gohasset 
light  without  having  seen  those  just  mentioned,  steer  from  the  coast  with  it 
bearing  South  until  the  depth  of  15  to  17  fathoms  is  attained,  when  you  may 
steer  W.N.W.  for  Boston  light. 

It  may  here  be  remarked  that  the  bottom  in  the  vicinity  of  cape  Ann  is  rocky, 
but  towards  cape  Cod  fine  sand. 

To  Clear  Shoals  outside  the  Channels, — To  keep  eastward  of  Davis  ledge  near 
Gohasset  rocks,  keep  northward  of  the  line  of  bearing  of  Gohasset  light  West.^ 

To  go  north  of  Biirding  ledgef  steer  N.W.'from  the  light  on  Gohasset  rocks, 
until  point  Allerton  bears  W.  \  N.  whence  steer  W.N.W.  into  Nantasket  roads ; 
but  make  allowance  for  wind  and  tide. 

From  Nahant  Head,  if  hound  for  the  Main  Ship  Channdy  steer  S.S.E.,  or 
such  a  course  as  will  give  the  Graves  rocks  a  berth  of  i  a  mile,  passing  them  cm 
their  eastern  side  ;  and,  from  the  Graves  steer  S.S.W.  or  S.  by  W.  i  W.  until 
up  with  the  bearing  that  takes  into  the  channel.  When  steering  the  latter 
courses  great  care  is  required  to  avoid  Tewksbury  rock  (10  feet  under  water)  and 
Martin  and  Boston  ledges.| 

If  convenient  the  Graves  may  be  passed  on  their  western  side  by  giving  their 
south-west  point  a  berth  of  a  cable. 


*  This  ledge  Ib  a  very  dangeronfi  reef.  See  note  at  foot  of  page  657.  Unfoitunately 
the  bottom  immediately  eastward  from  it  is  so  irregular  that  the  lead  is  not  a  good  gnide  when 
in  its  vicinity. 

f  Some  parts  of  this  ledge  are  dry  at  low  water.  Its  east  side  is  now  marked  by  a  beIl-bo«t 
moored  in  45  feet  water  at  about  100  yards  northward  of  the  north  point  of  the  ledge. — from 
it  Boston  light  bears  N.W. ;  the  light  on  Long  islatid  head  N.W.  by  W.  i  W. ;  point  AUerion 
W.N.W.  4  W. ;  the  bam  on  Strawberry  hill  W.S.W. ;  and  Gohasset  lighthouse  S.E.  \  E. 

X  The  Graves  form  a  very  dangerous  reef,  which  should  not  be  approached  in  thick  weather 
iuto  a  less  depth  than  14  f&thoms.  The  bell-buoy  off  its  north-east  end  is  moored  in  10  fii> 
thoms,  at  about  100  feithoms  distance  from  its  north-east  ledge ; — ^from  it  Gohasset  lighthooBe 
bears  S.S.E.  i  E.;  Boston  light  S.W.  i  S.;  Long  Island  light  W.S.W.  i  W.;  Deer  Island 
hospital  West ;  Nahant  hotel  N.  by  W.  }  W. ;  and  Baker  Island  lighthouses  N.E.  by  N. 

Martin  Ledge  has  13  feet  water  over  it  at  low  tide.  It  is  marked  on  its  east  side  by  a  red 
nun  buoy  which  is  moored  in  6  fathoms ; — ^from  it,  the  bell-buoy  off  the  north-east  end  of 
Graves  ledge  bears  N.  i  E. ;  Harding  bell-boat  S.  i  E. ;  point  Allerton  buoy  S.W.  \  S. ;  and 
Boston  ledge  buoy  S.W.  by  S. 

Boston  ledge  has  only  11  feet  water  over  it  at  low  tide.  Its  red  nun  buoy  (moored  in  6  &- 
thoms  on  its  north-east  side)  lies  with  Martin  ledge  buoy  bearing  N.E.  by  N. ;  Harding  bell- 
boat  S.  by  E.  i  E. ;  point  Allerton  buoy  S.W. ;  and  the  south  point  of  Shag  rock  W.S.W.  f  W. 
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Tacking  in  Boston  Bay. — ^A  vessel  working  up  to  Boston  harbour  daring  the 
day,  may  safely  stretch  anywhere  from  Cohasset  rocks  to  Nahant  head,  until  up 
with  the  Grayes  on  the  one  side  and  Harding  ledge  on  the  other.  Inside  of  the 
line  from  the  Graves  to  the  Harding  vessels  may  stand  southward  to  within  i  a 
mile  pf  the  shore,  and  northward  to  within  }  of  a  mile  of  the  east  end  of  the 
Outer  Brewster,  or  the  east  end  of  Shag  rocks. 

When  up  with  Shag  rocks  vessels  must  not  go  further  northward  than  to  bring 
Boston  and  Long  island  lights  in  one,  when  passing  point  Allerton  must  be 
careful  not  to  go  southward  of  the  buoy.*  A  stranger  may  beat  up  to  the 
anchorage  inside  the  light  on  Brewster  island  during  day  by  making  short  tacks 
and  keeping  at  about  2  cables  from  that  island,  and  there  wait  for  a  pilot. 

When  working  up  to  the  harbour  during  night,  the  rocks  off  Cohasset  and  also 
Harding  ledge  will  be  avoided  by  not  going  southward  of  the  bearing  of  Brewster 
island  light  W.N.  W.  When  within  2  miles  of  that  light,  vessels  must  not  go 
farther  northward  than  to  bring  it  to  bear  S.W.  i  W.,i  and  when  near  Shag 
rocks  they  must  not  pass  northward  of  Long  and  Brewster  islands  lights  in  range. 

Main  Skip  Channel. — ^After  making  Boston  light  (that  on  Brewster  island)  if 
the  weather  be  bad,  or  the  vessel  one  of  heavy  draught,  it  must  be  brought  to 
bear  W.N.W.  to  approach  it,  as  this  will  lead  southward  of  Thieves'  ledge  and 
northward  of  Harding  ledge.  A  vessel  of  light  draught  may  run  for  it  when 
bearing  anything  between  S.W.  and  W.N.W.,  until  within  \\  of  a  mile  of  the 
light,  when  it  must  be  brought  to  bear  W.N.W.  to  enter  the  channel.  When 
abreast  of  the  lighthouse  bearing  North,  and  in  mid-channel,  or  half-way  between 
it  and  point  Allerton  buoy,  a  W.  f  N.  course  made  good  leads  to  the  beacon  on 
False  spit ;  but  if  the  tide  be  ebb,  or  the  vessel  on  the  north  side  of  the  channel, 
steer  West  or  West  (southerly),  to  avoid  going  on  False  spit.     The  beacon  on 

*  The  shoal  extending  from  point  Allerton  dries  at  low  water.  It  has  a  beacon  npon  it, 
eonsif  ting  of  a  square  granite  pyramid  surmounted  by  a  black  cone.  The  shoal  runs  off 
from  the  land  about  200  feet. 

At  a  short  distance  northward  fh>m  the  shoal  just  mentioned  there  is  a  small  patch  of  only 
8  feet  depth  at  low  tide.  It  is  marked  on  its  north  side  by  a  black  nun  buoy  moored  in 
8i  fathoms,  from  which  Harding  bell-boat  bears  S.E.  by  E.  ^  E. ;  Boston  light  K.  by  W.  \  W. ; 
and  Spit  beacon  and  Long  Island  lighthouse  in  one  N.W.  by  W.  i  W.  From  this  buoy  the 
course  into  Nantasket  roads,  between  Hunt  ledge  and  Toddy  rocks  buoy,  is  West. 

f  Such  are  the  instructions  by  the  United  States  Coast  Surveyors ;  but  we  should  say  that 
the  bearing  S.W.  i  W.  is  safe  only  beyond  the  distance  of  2  miles  from  the  light,  for  the  Shag 
rocks,  Boston  ledge,  Martin  ledge,  and  Tewkesbury  rock  are  all  within  2  miles  of  it.  It 
appears  to  us  from  the  chart  that  if  vessels  keep  eastward  of  the  line  of  bearing  Cohasset  light 
S.S.E.,  they  will  clear  all  these  dangers,  and  also  the  Graves  rocks ;  and  that  if  intending  to 
enter  Nantasket  roads  they  must  keep  southward  of  the  line  of  Long  island  light  and  Brewster 
light  in  one,  or  southward  of  Brewster  island  light  W.  i  N. 

\  It  is  so  stated  on  the  chart  of  Boston  harbour,  published  by  the  U.S.  Coast  Survey,  but 
it  does  not  appear  to  us  that  a  vessel  would  be  in  safety  if  she  stood  so  dose  in  as  {  of  a  mile 
with  the  light  bearing  S.W.  to  W.N.W.  Martin  ledge,  Tewksbuiy  rock,  and  Boston  ledge  are 
aQ  within  this  arc  at  various  distances  ;  Martin  ledge,  the  outermost,  is  distant  1  miles 
N.E.  by  E.  I  E.  from  the  light. 

u  tt2 
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that  spit  mast  be  left  on  the  starboard  hand.  Tho  conrse  bj  George  island  is 
N.W.  i  W.*  with  the  beacon  on  Nicks  mate  and  the  middle  of  the  monument  on 
Bunker  hill  in  range,  until  up  with  the  eastern  end  of  Gallops  island.  From  this 
point  the  course  through  the  Narrows  is  N.W.  by  N.,  keeping  in  mid-channel 
and  steering  for  the  high  land  on  Deer  island  until  up  with  Nicks  mate,  which  is 
left  on  the  port  hand.  Nicks  mate  should  be  passed  with  Deer  island  beacon  on 
with  the  north-east  end  of  Apple  island  by  a  ressel  of  light  draught,  and  with  it 
on  with  the  south  end  of  the  island  by  a  yessel  of  heavy  draught,  to  avoid  the 
shoal  ground  about  it.j 

As  soon  as  Nicks  mate  is  passed,  steer  W.  i  N.  into  President  roads,  and 
continue  thus  until  the  west  side  of  Long  island  is  just  clear  of  the  north-east 
bank  of  Spectacle  island,  when  the  course  must  be  changed  to  N.W.,  keeping 
this  range  on  until  abreast  of  the  buoy  on  the  south-east  part  of  Bird  island. 
This  range  leads  safely  by  the  lower  middle,  Castle  Island  rocks,  Governor  Island 
point,  the  Upper  middle,  and  in  the  best  water  over  the  shoal  ground  above  the 
Upper  middle.  When  up  with  the  buoy  on  Bird  island  the  course  is  N.W.  by 
W.  i  W.,  towards  the  State  house,  until  abreast  of  the  buoy  on  Slate  ledge,  and 
then  N.W.  by  N.  for  the  anchorage. 

Hypocrite  Channel. — ^This  channel  is  between  the  Outer  Brewster  and  Sunken 
rooks.  Graves  ledge,  &c.,  thence  it  runs  between  Green  island  and  Littte  Calf 
island,  and  afterwards  to  Ram  head,  where  it  enters  Broad  Sound  channel, 
leaving  the  buoys  on  Half-tide  rocks,  Devil's  back  and  Alderidge  ledge  on  tiie 
starboard  hand.    It  is  unsafe  to  strangers. 

*  This  cottne,  N.W.  \  W.,  leads  over  or  close  to  a  rock  -which  has  iBcezitly  been  discoTered 
in  the  Narrows,  in  nearly  mid-channel,  and  in  about  4  &tbomB  water.  Its  position  is  so 
dangerous  to  navigation  that  it  ought  to  be  removed  by  blasting.  The  published  report  of  it 
is  as  follows : — 

**  Tower  rock  or  ledge,  upon  which  many  vessels  are  supposed  to  have  struck,  is  much 
nearer  False  spit,  and  the  sailing  line  passes  between  the  two  rocks,  the  distance  between  them 
being  85  yards.  The  following  are  the  bearings  from  it :  False  spit  beacon  E.  \  N.  (N.  74*^  E.) ; 
Narrows  lighthouse  N.B.  \  N.  (N.  38'  E.) ;  and  Nicks  Mate  beacon  N.W.  \  W.  (N.  61°  W.). 

Range; — South-west  comer  of  Nicks  Mate  beacon  and  Foundry  chimney  in  Navy  yard; 
False  spit  beacon  and  Boston  lighthouse. 

The  rock  is  of  irregular  shape  with  a  base  of  about  190  feet  in  oircnmferenee,  and  rises  to 
a  peak,  with  a  depth  on  the  crest  of  17  feet  at  near  low  water,  15^  feet  at  spring  tides  low 
water." 

f  The  beacon  on  Nicks  Mate  consists  of  an  octagonal  pyramid  on  a  large  square  granite 
base.  It  bears  from  Nahant  rock  S.W.  byS. ;  Barrel  rock  buoy  S.W.  i  '^.;  Spit  beacon 
N.W.  by  W. ;  and  Deer  island  point  beacon  S.E.  by  S.  4  S.  A  black  nun  buoy  has  been 
moored  off  the  north-east  part  of  the  shoal  of  Nicks  mate,  in  about  2i  fathoms  hard  bottom; — 
its  marks  are  Narrows  light  S.E.  \  E.;  Nicks  Mate  beacon  S.W.  by  W.  i  W. ;  Long  Island 
light  W.  J  S. ;  and  the  buoy  marking  the  south-east  end  of  Lower  Middle  W.N.W.  i  W. 
£Vom  this  buoy  the  conrse  into  President  roads  is  W.  by  N.  There  is  good  anoborage  in  that 
roadstead  in  from  6  to  8  fathoms,  sticky  bottom. 

I>eer  island  beacon  consists  of  a  square  granite  pyramid  painted  red.  The  riioal  upon 
which  it  stands  becomes  dry  at  low  tide ;  it  is  coTered  at  i  flood.  From  the  beacon.  Great 
Fawn  buoy  bears  N.E.  by  E.  |  E. ;  the  south-west  point  of  LoTelld  island  S.E. ;  Long  Island 
(ghtbouse  S.  by  W.  I  W. ;  and  the  centre  of  fort  Independence,  CasUe  island,  W.  |  N. 
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If  bound  for  this  channel  bring  the  Graves  to  bear  North,  and  the  sonth  point 
of  Green  island  West,  and  thence  steer  for  the  passage  between  Green  island  and 
liittle  Calf  island,  throngh  which  you  should  run  in  mid-channel.  After  passing 
Green  island  steer  S.W.  by  W.,  keeping  the  south  part  of  the  Graves  open 
southward  of  Green  island,  until  the  light  on  Brewster  island  is  shut  in  with  the 
Great  Brewster,  when  the  Half-tide  rocks  will  have  been  passed ;  then  haul  up 
West  towards  Long  island  light,  leaving  the  buoy  on  Alderidge  ledge  on  the 
starboard  hand.  When  up  with  the  buoy  at  Ram  head  leave  it  on  the  port  hand 
at  50  fathoms  distance.^' 

Black  Eock  Channel. — This  channel  leads  from  the  Main  Ship  channel  at  the 
beacon  on  the  Spit  into  the  Hypocrite  channel,  and  is  never  used  by  large  vessels 
except  to  avoid  ice  in  the  Narrows.  It  is  narrow,  dangerous,  and  unsafe  to 
strangers. 

On  leaving  the  Main  Ship  channel  pass  close  to  the  beacon,  and  steer  about 
N.E.  for  the  outer  point  of  Green  island,  keeping  George  island  and  the  west  end 
of  Paddock  island  well  open.  Both  the  flood  and  the  ebb  tides  set  across  this 
channel.     There  is  a  passage  on  each  side  of  Whiting  ledge. 

Broad  Sound  Channels, — Vessels  intending  to  enter  by  the  8ou^  Channel  may 
enter  the  Sound  anywhere  between  Nahant  head  and  the  Graves.  The  course  is 
southward  of  West  until  Nicks  mate  bears  S.W.  by  W.  i  W.  when  they  may  mn 
for  it.  The  range  for  this  channel  is  Nicks  mate  on  with  the  middle  of  the 
northern  and  highest  of  the  Blue  bills.  The  channel  is  short  and  straight ;  its 
range  is  perfect,  and  vessels  of  the  largest  draught  may  resort  to  it  with  safety 
and  convenience  at  half  or  three-quarters  flood,  especially  when  going  out. 
Yessels  going  out  this  way  will  leave  Ram  head,  Alderidge  ledge,  and  Devil's 
Back  buoys  on  the  starboard  hand ;  and  Little  Fawn,  Cbreat  Fawn,  and  Barrel 
rock  buoys  on  the  port  hand ;  and  when  running  out  of  Broad  sound  will  keep 
Egg  rock  open  of  Nahant  head.f 

*  Half-tide  Bocke  as  tbeir  name  implies  are  Tery  dangeroos.  They  are  marked  on  the 
south  side  by  a  red  spar  baoy,  from  which  Boston  light  bears  S.  by  E.  ^  £. ;  Long  Island  light 
W.S.W.  I  W. ;  Bam  Head  bnoy  W.  i  8.  and  Deer  Island  point  bnoy  West. 

DeviVi  Back  or  Limb  is  an  extensive  bed  of  rocks.  It  is  marked  by  a  black  nnn  buoy 
moored  in  3  &thoms  on  its  N.N.E.  side.  The  marks  for  this  buoy  are, — Barrel  Book  buoy 
N.W. ;  Graves  ledge  bell  bnoy  E.N.E. ;  Long  Island  lighthouse  W.S.W. ;  and  Deer  Island 
point  beacon  W.  by  8. 

Alderidge  Ledge  has  only  3  feet  over  it  at  low  tide.  It  is  marked  on  its  W.N.W.  side  by  a 
black  can  bnoy,  moored  in  5  fathoms,  with  DeviPs  limb  bearing  N.E.  by  E. ;  Barrel  Book  buoy 
N.  i  E. ;  Long  Island  lighthouse  W.8.W.  k  W. ;  and  Deer  Island  point  beacon  W.  \  S. 

Bam  Head  is  the  shoal  extending  northward  from  the  north  end  of  Lovells  island.  The 
black  buoy  marking  its  extremity  is  moored  in  4  fathoms ;  From  it  Nahant  head  bears 
N.N.E.  \  E. ;  Devil's  Limb  buoy  E.N.E. ;  Long  Island  lighthouse  W.S.W.  i  W. ;  and  Deer 
Island  point  beacon  W.  \  N. 

t  Little  Fawn  is  the  shoal  extending  eastward  from  Deer  island.  The  red  buoy  marking  its 
east  side  is  moored  in  16  feet ;— from  it  Great  Fawn  buoy  bears  N.E.  by  E.  |  E. ;  Barrel  Bock 
buoy  E.  by  N.  i  N. ;  Long  Island  lighthouse  B.W.  \  S. ;  and  Deer  Island  point  beacon 
S.W.  by  W.  I  W. 
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North  Channel. — ^Vessels,  even  those  of  lightest  dranght,  should  not  attempt 
North  chaBnel  in  bad  weather;  this  channel  passes  nearer  Deer  island  than 
Bonth  channel,  from  which  it  is  separated  by  a  middle  ground.  The  bnoja 
are  left  in  the  same  manner  os  those  of  that  channel,  except  that  on  Barrel 
rock,  which,  in  going  out,  is  left  on  the  starboard  hand.  The  range  for  this 
channel  is  the  north  head  of  Long  island  (on  which  the  lighthouse  stands)  in  line 
with  the  second  bluff  on  the  west  side. 

Back  or  Western  Way. — This  channel  is  used  in  light  winds  on  the  ebb,  to 
escape  being  set  out  into  the  sound  at  Nicks  mate  or  the  east  end  of  Lovells 
island.  Leairing  President  roads  steer  S.S.E.  to  run  between  Spectacle  and 
Thompson  islands,  keeping  nearly  in  mid-channel  and  passing  about  halfway 
between  Moon  island  and  the  west  end  of  Long  island.  The  bottom  is  soft  in 
mid-channel.  When  well  past  Long  island  the  course  is  S.E.  until  Long  island 
light  is  open  southward  of  the  middle  head ;  it  then  changes  to  N.E.  by  E., 
leading  about  halfnray  between  Bass  point  and  Rainsford  island.  When  weD 
clear  of  Rainsford  island  steer  for  the  south  part  of  George  island,  leaying  the 
buoy  on  Rainsford  island  shoal  and  Wilson's  rock  on  the  starboard  hand,  which 
will  lead  into  Nantasket  road. 

Nantashet  Boad. — If  desirojas  to  enter  Nantasket  Road  from  outside,  when 
Boston  light  (Brewster  island)  bears  North  distant  f  of  a  mile,  steer  W.  i  S., 
which  brings  up  with  the  buoys  on  the  Centurion ;  leaye  these  on  the  starboard 
hand  in  passing,  and  steer  W.S.W.  until  Long  Island  light  opens  clear  of  the 
south-west  part  of  George  island,  then  haul  up  for  the  light,  and  run  in  for  the 
anchorage. 

nsw  TO&K  BAT  and  BAKBomu — Generally  speaking,  New  York  bay  is 
formed  by  the  shores  of  New  Jersey,  including  Bandy  Hook  and  Btaten  island,  on 
the  south  and  west,  and  by  the  west  end  of  Long  island  on  the  east  side.  Its 
entrance,  which  is  open  to  eastward,  is  6  miles  wide,  between  Long  island  and 
Sandy  Hook,  but  a  free  ingress  and  egress  is  preTented  by  an  extensiye 
accumulation  of  sand,  forming  banks  whereon  are  only  a  few  feet  of  water,  and, 


Oreat  Fawn  is  the  rocky  ground  north^Tard  of  Little  Fawn,  and  also  extending  eastward 
from  Beer  island.  It  beoomes  dry  over  a  considerable  part  of  its  sor&oe  at  low  tide,  and  upon 
this  dry  part  there  is  a  red  beacon  consisting  of  a  square  granite  base  and  granite  cone  with 
an  iron  spindle  and  cage  at  the  top.  From  this  beacon  Nahant  head  bears  N.E.  by  N. ; 
Barrel  Book  buoy  E.  i  S. ;  and  Long  Island  lighthouse  S.W.  by  8. 

The  east  end  of  the  shoal  extending  from  the  beacon  jost  mentioned  is  marked  at  its 
extremity  by  a  red  can  buoy  moored  in  3  fothoms.  From  it,  Barrel  Bock  bnoy  bears  £.  i  N. ; 
Peer  Island  point  beacon  S.S.W. ;  Gkaves  bell  bnoy  E.  f  K. ;  Long  Island  light  S.W.  4  W. ; 
and  Nahant  head  N.N.B.  i  E. 

Barrel  Rock ;  a  small  patch  of  4  feet  water  at  low  tide.  The  buoy  (striped  red  and  black, 
horizontally)  is  moored  in  21  feet ; — ^from  it  Nahant  head  bears  N.  by  £.  |  E. ;  Long  Island 
lighthouse  S.W.  by  W.  J  W. ;  and  Deer  Island  point  beacon  W.S.W.  4  W..  At  half-flood  the 
buoy  is  over  the  rock;  when  passing  it  is  necessary  to  give  it  a  wide  berth,  because  with  an  ebb 
tide  and  strong  wind  it  swings  from  the  rook. 
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in^some  places,  patches  whicli  dry  at  low  tide.  The  nayigation  is,  therefore, 
confined  to  the  several  channels  in  and  among  these  hanks,  the  principal  of  which 
are  Gedneys,  where  the^least  depth  is  28  feet;  North  channel,  least  water 
21  feet ;  Sonth  channel,  with  not  less  than  22  feet ;  False  Hook  channel,  which 
has  18  feet  and  upwards  in  it ;  Main  Ship  channel,  with  21  feet  least  water  ; 
Swash  channel,  through  which  17  feet  can  he  carried ;  East  channel,  wherein  are 
18  or  19  feet ;  and  Fourteen  Feet  channel.  These,  however,  are  so  liable  to 
change  both  in  direction  and  depth,  that  the  aid  of  a  pilot  should  always  he 
obtained  by  strangers.  Within  and  to  northward,  through  the  Narrows  and  as 
€Eir  as  to  the  city,  there  is  plenty  of  water  for  the  largest  vessels.  That  portion 
of  New  York  outer  or  lower  bay  which  is  inunediately  within  Sandy  Hook  bears 
the  name  of  Sandy  Hook  bay ;  here  the  depths  gradually  decrease  from 
4  to  2^  fathoms,  and  the  bottom  consists  principally  of  mud.  The  western  part 
of  the  same,  named  Raritan  bay,  is  much  shoaler,  though  a  winding  channel  of 
12  or  18  feet  least  water  leads  through  it  to  the  mouth  of  Raritan  river,  Perth, 
Amboy,  and  the  southern  entrance  of  Staten  island  sound,  the  narrow  passage 
inside  that  island  to  Newark  bay  and  New  York.  New  York  bay,  proper, 
eommunicates  by  a  narrow  channel  between  Staten  island  and  Bergen  Neck, 
named  Kill  Van  Eull,  with  Elizabeth  port,  at  the  northern  end  of  Staten  Island 
sound,  and,  through  the  shallow  bay  of  Newark,  with  Passaic  river  and  the 
important  town  of  Newark  on  its  right  bank  ;  to  which,  however,  only  small 
vessels  can  go,  as  in  the  bay  and  river  not  more  than  5  or  6  feet  can  be  carried 
throughout.  The  bay  is  likewise  in  communication  with  the  city  of  Albany,  &c., 
by  means  of  Hudson  river,  which  has  a  sufficient  depth  to  allow  large  vessels  to 
ascend  to  that  place  ;  and,  with  Long  Island  sound,  through  what  is  termed  the 
East  river,  by  which  any  vessel  may  proceed  to  sea. 

The  city  of  New  York  is  the  largest,  wealthiest,  and  most  flourishing  town  in 
North  America.  It  occupies  the  southern  portion  of  Manhattan,  a  narrow  island, 
14  miles  long,  formed  by  the  Hudson  and  East  rivers,  and  extends  8  miles  along 
the  bank  of  the  former,  and  4  miles  along  the  bank  of  the  latter  river,  at  their 
junction  with  New  York  inner  bay  ;  these  together  form  an  excellent  land-locked 
harbour,  of  easy  access,  sheltered  from  storms,  deep  enough  for  the  largest  ships, 
and  sufficiently  large  to  contain  all  the  navies  in  the  world.  No  city  possesses 
greater  advantages  for  foreign  commerce  and  inland  trade  ;  long  lines  of  canals, 
with  an  elaborate  system  of  railways,  have  increased  its  natural  advantages,  and, 
connecting  it  with  the  remotest  West,  have  rendered  it  the  great  mart  of  a  vast 
region,  now  occupied  by  a  large  population,  while  its  facilities  of  communicaticm 
with  all  parts  of  the  world  have  made  it  the  great  thoroughfare  of  the  continent. 

On  the  opposite  shore  of  the  Hudson  stands  Jersey  city ;  and  oa  Long  island 
is  the  city  of  Brooklyn  ;  north-east  of  Brooklyn  is  Williamsburgh,  another  suburb 
of  the  great  emporium ;  and  in  Wallabout  bay,  lying  between  these,  is  the  United 
States*  Navy  yard. 

u«iita. — Sandy  Hook  lightvessd  is  moored  in  15  fathoms  water,  at  6}  miles 
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E.  by  S.  from  Sandy  Hook  lighthouse.  It  is  painted  red,  has  the  name  of  ihe 
station  in  white  letters  on  each  side,  and  exhibits  two  fixed  lights,  yisible 
10  miles.  A  fog-bell  is  mng  and  a  fog-horn  sounded  in  thick  weather  eyery 
alternate  five  minutes.  Hence  to  the  entrance  buoy  of  Gedney  channel  the 
bearing  and  distance  are  N. W.  ^  W.  4  miles ;  to  South  channel  W.N.W.  also 
4  miles ;  and  to  East  beacon  W.  by  N.  i  N. 

Highlands  of  Navesink  lights  are  situated  on  the  mainli^|id  of  Jersey,  southward 
of  Sandy  Hook.  They  are  two  in  number,  the  lighthouses  are  coloured  white, 
and  the  lights,  both  of  which  tixefi^ed,  may  be  seen  at  a  distance  of  22  miles. 
The  arc  of  illumination  is  209''  (N.  45*"  W.  eastward  to  S.  16**  E.) ;  the  lights 
are  100  yards  apart,  and  the  geographical  position  of  the  northern  lighthouse  is 
Lat.  40**  23'  45"  N.,  Long.  78**  58'  61"  W. 

Sandy  Hook  LighthovAe,  dc, — Sandy  Hook  lighthouse,  coloured  white,  is  f  jf 
a  mile  within  the  northern  extremity  of  Sandy  Hook,  and  4  miles  N.  i  W.  from 
Navesink  lights ;  it  is  77  feet  high  iEind  shows  d, fixed  light  at  90  feet  above  the  sea, 
visible  15  miles  from  all  parts  of  the  sea  horizon.  A  bell  is  struck  by  machinery 
seven  times  every  minute  in  foggy  weather.  From  the  telegraph  in  its  vicinity 
signals  are  made,  announcing  the  arrival  or  departure  of  vessels  to  New  York«  The 
geographical  position  of  the  lighthouse  is  Lat.  40°  27'  89"  N„  Long,  78**  69' 49"  W. 

There  are  also  two  small  lights^  on  Sandy  Hook,  named  East  and  West 
beacons,  the  former  of  which  is  at  the  north  extremity  of  the  Hook,  and  the  latter 
about  \  mile  north-westward  from  the  lighthouse  and  close  to  the  inner  shore  ; 
they  are  coloured  white,  and  show  fixed  lights,  visible  from  the  distance  of 
10  miles.  The  East  beacon  is  provided  with  a  £f)g-hom  (worked  by  a  steam* 
engine).  The  West  beacon,  when  obscured  by  the  screen,  marks  the  outer  edge 
of  the  bar,  and  when  just  clear  northward  of  the  lighthouse  it  shows  the  turning- 
point  round  the  South-west  spit  into  the  Main  Ship  channel. 

Main  Ship  Channel  Range  lights. — Two  fixed  lights  are  located  on  the  New 
Jersey  shore,  westward  of  the  highlands  of  Navesink.  The  front  one  is  shown 
from  a  tower  near  the  beach,  painted  with  horizontal  bands  (two  white  and  one 
red) ;  the  rear  light  is  shown  at  the  height  of  224  feet  above  the  sea, — it  is  on 
the  north  side  of  Chapel  hill,  at  nearly  H  miles  S.  by  W.from  the  northern  light. 
When  in  one  these  lights  lead  through  the  Main  Ship  channel  from  the  South- 
west spit  to  the  Narrows,  being  visible  throughout  the  whole  distance. 

Oedney  Channel  Range  lights  are  hoih^fixedy  and  situated  near  point  Comfort, 
on  the  New  Jersey  shore,  about  6  miles  within  Sandy  Hook.  The  eastern  or 
front  light  is  shown  from  the  top  of  the  keeper's  dwelling,  which  stands  near  the 
beach,  and  is  painted  white.  The  inner  or  western  light  is  exhibited  from  a 
white  tower  with  a  black  top  nearly  }  of  a  mile  W.  by  S.  from  the  former. 
During  the  day  the  rear  light  tower  can  be  recognised  by  the  lantern  being 
projected  on  the  sky  above  the  trees.  They  are  visible  in  clear  weather  outside 
the  bar,  and  when  in  line  lead  in  from  the  inner  part  of  Gedney  channel  to  where 
the  Main  Ship  channel  lights  are  brought  in  range. 


NEW  YORK  BAY  AND  HARBOUR.  665 

Princess  Bay. — The  white  lighthoase  on  the  west  side  of  PrincesB  bay  (soath 
side  of  Staten  island)  exhibits  a  fixed  light  varied  by  flashes  every  two  minntes, 
visible  16  miles.  It  is  88  feet  high^^and  shows  the  light  at  106  feet  above  the 
sea  over  an  arc  of  157*"  (N.  77**  E.  southward  to  8.  6^°  W.) ;  its  geographical 
position  is  Lat.  40**  80'  26"  N.,  Long.  74**  12'  80"  W.  From  Sandy  Hook  light- 
hoase it  bears  W.N.W.  distant  10  miles.  This  light  serves  as  a  guide  to  vessels 
bound  to  Perth  Amboy  (Raritan  driver)  or « Staten  Island  sound  ; — when  seen  on  a 
W.  by  N.  bearing  it  also  guides  through  Gedney  channel  till  the  two  lights  at 
point  Comfort  come  in  one,  or  till  the  Swash  channel  range  lights  are  in  line. 

Swash  Channel  Range  lights  are  erected  on  Staten  island,  7  miles  north-west- 
ward from  Sandy  Hook.  They  are  both  fixed  lights  and  visible  outside  the  bar. 
The  tower  of  the  front  light  has  two  white  and  one  red  horizontal  bands  painted 
on  it.  The  rear  light  is  shown  from  a  lantern  on  the  top  of  the  keeper's  dwellii^, 
situated  on  a  hill  near  New  Dorp,  1}  miles  N.W.  i  N.  from  the  outer  light,  and 
is  coloured  white.  These  are  sometimes  named  the  Elm  Tree  lights  ;  when  in  a 
line  they  lead  over  the  bar  of  the  South  channel  in  not  less  than  18  feet  at  low 
water,  and  through  the  Swash  channel  till  the  Main  Ship  channel  lights  are  in 
one ;  or,  if  entering  by  Gedney  channel  with  Princess  Bay  light  W.  by  N.,  that 
course  should  be  discontinued  as  soon  as  they  come  in  one,  and  their  direction 
then  followed. 

Fort  Tompkins  Ught  (Staten  island)  is  exhibited  from  a  white  building  a  little 
southward  of  the  Fort,  and  on  the  west  side  of  the  Narrows.  It  is  a  fixed  light  at 
89  feet  above  the  sea,  and  may  be  seen  at  the  distance  of  15  miles.  The  are 
illuminated  is  281°  (N.  8°  W.  eastward  to  8.  48°  W.). 

Eobin  Beef  Ught  (in  the  S.W.  part  of  New  York  Inner  bay,  just  above  Tomp- 
kinsviUe,  and  on  the  west  side  of  the  channel  to  the  city)  is  shown  from  a  white 
tower,  and  may  be  seen  at  ihe  distance  of  18  miles.  The  passage  into  Kill  Van 
Kull  channel  is  southward  of  this  lighthouse.  When  proceeding  towards  the 
Narrows  with  the  Main  Ship  channel  range  lights  in  line,  that  course  should  be 
discontinued  as  soon  as  this  light  bears  N.  by  W.,  and  the  latter  direction 
followed.*     In  foggy  weather  a  beU  is  rung. 

Bergen  Point,  at  the  inner  part  of  Kill  Van  Eull  channel,  forming  the  south- 
east point  of  entrance  to  the  shallow  bay  of  Newark,  has  a  reef  of  rocks  extending 
i  mile  south-westward  from  it,  on  which  a  white  building  is  erected  serving  as  the 
keeper*8  dwelling.  On  the  top  of  this  dwelling  there  is  a  fixed  light,  visible 
10  miles ;  the  arc  iUuminated  is  807°  (N.  88°  E.  westward  to  S.  89°  E.).  Here 
also  a  fog-bell  is  rung  in  thick  weather. 

ElizabeUi  Port. — A  small  fixed  red  light  is  shown  at  Comer  Stake  opposite 
Elizabeth  port,  at  the  northern  end  of  Staten  island  sound. 

*  A  small  shoal  with  18  feet  over  it,  hottom  of  sand  and  sheUs,  lies  ooe  mile  S.S.E.  \  E. 
from  Fort  Tompkins  light,  and  with  Bobin's  reef  light  K.  |  W.,  so  that  the  above  bearing 
(N.  by  W.)  shoold  not  be  made  too  firee  with  while  southward  of  Fort  Tompkins.  The  shoal 
is,  we  believe,  marked  by  a  buoy,  which  should  be  passed  on  its  east  side. 
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Passaic  lighthouse  is  intended  as  a  guide  to  clear  the  mnd  flats  on  the  western 
side  of  the  channel  through  Newark  bay.  It  is  8^  miles  above  Bergen  point,  and 
rather  more  than  a  mile  below  the  month  of  Passaic  river,  and  should  be  passed 
on  its  eastern  side.  The  light,  fi^'Sd,  is  shown  from  the  top  of  a  white  building 
which  serves  as  the  keeper's  dwelling ;  it  may  be  seen  at  a  distance  of  10  miles* 
During  foggy  weather  a  bell  is  tolled. 

The  Elbow  Beacon  light  serves  the^same  purpose  as  the  light  just  mentioned. 
It  is  a  small  Jia^  light,  i  mile  northward  of  Passaic  light,  and  should  also  be 
passed  on  its  eastern  side. 

Bnoys. — Throughout  the  harbour  the  shoals  and  channels  are  marked  by  buoys, 
which  are  shifted  as  occasion  requires ;  it  is  therefore  useless  to  describe  them 
with  more  particularity.  On  entering  the  channels  from  seaward  the  red  buojs 
must  be  left  on  the  starboard,  and  black  buoys  on  the  port  hand.  Buoys  wiih 
red  and  black  horizontal  stripes  mark  obstructions,  and  may  be  passed  on  either 
side.  Buoys  with  white  and  black  perpendicular  stripes  will  be  found  in  mid- 
channel,  and  must  be  passed  on  either  side  close-to. 

Tides. — By  observing  the  times  of  high  and  low  water,  it  will  be  seen  that  they 
are  very  nearly  the  same  all  the  way  from  Delaware  river  to  Block  island  and 
south  of  Nantucket ;  of  course,  not  in  the  bays  and  harbours  and  up  the  rivers, 
but  on  the  outer  coast.  Consequently,  vessels  bound  to  New  York  and  making 
the  land  in  the  vicinity  of  either  of  these  places,  and  sailing  thence  in  the 
customary  routes  towards  Sandy  Hook,  will  have  the  same  succession  of  tides, 
within  some  15  minutes,  as  if  they  remained  off  these  points.  So  that  leaving, 
for  example,  at  high  water,  they  would  have,  according  to  the  elapsed  time,  the 
ebb  and  flood  alternating  every  6^  hours,  as  if  they  had  anchored  off  these 
positions.  As  the  flood  tide  sets  in  generally  to  the  northward  and  on  shore, 
and  the  ebb  the  contrary,  they  will  know  by  the  time  that  elapses  from  their 
departure,  and  the  period  of  tide  at  which  they  started,  what  tidal  currents  they 
may  expect  to  meet  with  as  they  approach  New  York. 

In  New  York  bay  it  is  high  water  at  Sandy  Hook  (corrected  establishment)  at 
7h.  29m. ;  springs  rise  6i  feet,  neaps  8}  feet ; — at  Governor  island  at  8h.  19m. ; 
springs  rise  5f  feet,  neaps  B|  feet.  The  mean  duration  of  flood  and  ebb  tides, 
reckoning  from  the  middle  of  one  slack  water  to  the  middle  of  the  next,  from 
observations  made  in  1844, — is  at  Sandy  Hook,  flood  5h.  59m.,  ebb  6h.  Im., 
slack'Water  at  flood  Oh.  22m.,  slack-water  at  ebb  Oh.  20m. ;  at  Crovemor  island, 
flood  5h.  57m.,  ebb  6h.  17m.,  slack-water  at  flood  Oh.  29m.,  slack-water  at 
ebb  Oh.  28m. 

The  stream  at  half  ebb,  in  the  Swash  channel,  sets  strongly  eastward ;  care 
should  therefore  be  taken  to  avoid  being  drifted  on  to  the  Dry  Romer.  In  East 
channel  the  flood  sets  towards  the  Romer,  and  the  ebb  towards  East  bank,  for 
which  due  allowance  should  be  made. 

Anchorage  may  be  had  in  Sandy  Hook  bay.  When  as  &r  in  as  the  point  of 
the  Hook  where  the  East  beacon  stands,  haul  into  the  bay  S.W.,  giving  the 


NEW  YORK  BAY  AND  HABBOUR.  667 

Hook  a  bertli  of  i  mile,  nnidl  the  lighthouse  bears  East  or  E.  by  N.,  when  the 
anchor  may  be  cast  in  from  4  to  6  fathoms,  mnddy  bottom. 

Pilots, — ^New  York  pilots  generally  board  vessels  from  southward  between 
Delaware  riyer  and  Bamegat  inlet,  at  from  10  to  80  miles  off  shore ;  and  those 
from  eastward  between  Nantucket  shoals  and  Fire  Island  lighthouse,  at  from  10 
to  15  miles  from  shore.  Boats  having  pilots  on  board  are  always  found  near 
Sandy  Hook.  When  approaching  New  York  bay  in  thick  weather,  or  during 
night,  without  a  pilot,  it  is  recommended  to  bring-to  in  12  or  16  &thoms,  unless 
the  weather  is  threatening  from  eastward,  when  it  is  most  prudent  to  avoid  a 
lee  shore. 

iHMetioiia. — SoundingSy  dc. — ^The  Gulf  stream  by  its  high  temperature,  gives 
the  first  warning  of  an  approach  to  the  coast.  In  Lat.  88^"  N.  it  is  nearly  860 
miles  from  the  land,  measuring  on  a  parallel  of  latitude,  and  immediately  after 
passing  through  it  the  temperature  will  be  observed  to  begin  to  M.  There  is 
also  a  fall  of  temperature  on  striking  soundings,  which  will  indicate  the  time 
when  the  deep-sea  lead  ought  to  be  used.  With  the  decrease  of  soundings  the 
colour  of  the  water  will  change, — as  from  a  dark  blue  in  a  depth  of  150  fathoms 
the  colour  alters  to  a  light  blue  in  50  fathoms,  which  again  becomes  of  a  greenish 
tint  as  the  coast  is  approached. 

The  depth  of  90  and  100  fathoms  is  at  about  80  miles  from  the  coasts  of  Long 
island  and  New  Jersey,  and  outside  this  the  soundings  are  rapidly  lost.  A  depth 
of  40  fathoms  is  met  with  at  about  45  miles  from  the  eastern  portion  of  Long 
island,  and  60  miles  from  New  Jersey,  the  soundings  more  gradually  decreasing 
towards  the  latter  coast  than  the  former.  When  eastward  of  the  Delaware  the 
bottom  between  100  &thoms  and  40  fathoms  is  most  frequently  of  sand  and 
broken  shells,  while  inside  the  latter  depth  there  is  gray  or  yellow  sand  with 
black  specks.  Northward  of  this  parallel  the  bottom  is  as  often  of  mud  as  of 
sand,  mud  being  more  frequently  met  with  when  going  to  the  N.E.  until  off 
Block  island,  where  the  bottom  from  100  to  20  fathoms  being  mostly  of  green 
sand  and  ooze,  has  obtained  the  name  of  the  *'  Block  Island  soundings/'  It 
should  also  be  remarked  that  green  mud  or  ooze  is  not  found  within  the  distance 
of  15  miles  of  Block  island,  and  seldom  westward  of  the  meridian  of  Montauk 
point,  in  less  than  80  fathoms  water. 

In  general  the  soundings  decrease  regularly  and  more  or  less  gradually  from 
100  or  80  fathoms  to  the  shore,  but  there  are  some  remarkable  exceptions, 
among  which  may  be  mentioned  the  Five  Fathom  and  other  banks  at  the  entrance 
to  the  Delaware.  The  principal  exceptions  are,  however,  the  rnvd-holesj  which 
extend  in  a  S.E.  direction  from  Sandy  Hook,  and  form  a  very  remarkable  gorge. 
These  holes  are  not  very  large,  but  as  they  are  frequently  met  with,  a  description 
of  them  appears  to  be  necessary.  When  passing  over  them,  the  least  distance 
from  New  York  at  which  a  depth  of  100  fathoms  is  found  is  100  miles. 

Mud-Holes. — ^The  first  holes  met  with  after  leaving  New  York  are  the  Twenty- 
three,  Twenty-one,  and  Thirty-two  Fathom  holes,  which  lie  at  the  distance  of  11, 
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12^,  and  17^  miles  from  Sandy  Hook  lighthouse,  in  a  soath-easterlj  direetion. 
They  are  not  very  extensive,  but  you  may  know  when  you  are  over  them  by  the 
lead  dropping  suddenly  into  them  from  a  depth  of  16,  18,  or  17  fathoms. 
Between  these  holes  and  the  New  Jersey  coast  the  soondinga  decrease  from  15 
to  18  and  7  fathoms,  the  latter  depth  being  close  to  the  shore. 

The  next  hole,  that  with  which  seamen  are  more  particularly  acquainted,  is 
called  the  First  Thirty-seven  Fathom  hole.  It  is  about  8  miles  long  and  1^ 
miles  wide«  The  depth  mmediately  outside  it  is  22  fathoms,  and  close  to  its 
south-western  extremity  20  and  19.  Its  centre  is  distant  from  Sandy  Hook 
lighthouse  28  miles  in  a  S.E.  f  S.  direction. 

The  Second  Thirty-seven  Fathom  hole  lies  7  miles  south-eastward  from  the 
Viraif  with  Sandy  Hook  bearing  N.W.  i  N.,  distant  89  miles.  It  is  about  5 
Bftiles  in  extent,  and  has  a  depth  of  27  fathpms  outside  it  in  a  N.£.  direction, 
but  only  21  ftithoms  in  a  southerly  direction. 

The  Thirty-eight  Fathom  hole  lies  11  miles  to  the  S.E.  by  E.  ^  E.  from  the 
Hole  last  mentioned,  in  Lat.  89''  55'  N.,  Long.  78°  10'  W.  Its  length  is  8i 
miles  from  North  to  South,  and  its  width  2i  miles.  From  it  Sandy  Hook  bears 
N.W.,  distant  50  miles.  Close  to  it  is  a  depth  of  25  to  29  fal^oms,  and  near 
its  northern  end  25  and  24  fathoms. 

At  11  miles  south  (trae)  from  the  Thirty-eight  Fathom  hole  is  another  of 
Thirty-five  Fathoms,  which  is  about  4  wiles  in  extent,  and  lies  with  Sandy  Hook 
bearing  N.W.  by  N.  68  nules.  The  depth  close  to  it  outside  is  27  Sstthome, 
which  deepens  rapidly  to  80  and  84  &tho]:a9» 

The  Fifty  Fathom  hole  lies  in  Lat.  40*^  N.,  Long.  72''  80^  W.,  at  abont  50 
miles  from  the  shore  of  Iiong  island.  It  is  4  miles  in  extent,  and  haa  a  depth 
of  85  to  88  fathoms  close  to  it  all  round.  From  it  Sandy  Hook  bears  N.W.  by 
W.  i  Wm  distant  74  milea. 

The  ninth  and  last  of  the  mud  holes  is  the  most  extraordinary  of  the  whole 
series,  as  the  lead  at  once  fiJls  fr(»n  55  or  60  fathoms  into  a  depth  of  145 
fathoms.  It  is  situated  about  12  miles  within  the  edge  of  soundings  of  100 
&tbom0,  and  lies  in  Lat.  89^  88'  N.,  Long.  72°  28'  W.  Ita  extent  is  not  more 
than  2i  milWi  and  from  it  Sapdiy  Hook  bears  N.W.  i  W.  distant  89  miles. 

It  has  been  observed  that  in  approaching  Sandy  Hook,  the  soundings  to  the 
southward  are  full  of  black  specks,  between  the  depths  of  10  and  20  fiftthoms ;  in 
the  true  channel  they  are  of  mnd ;  while  to  the  northward,  near  Long  ishuid^ 
they  are  of  black  aad  white  saod. 

Poggy  Weather^  <fc.-^The  instructions  deduced  from  the  foregoing  phaer?ati(ms 
will  doubtless  be  of  oonfiiderable  service  to  masters  of  vessels  during  night  or  in 
thick  and  hazy  weather.  Therefore,  when  approaching  fro«Q  eastward  aud  ink- 
ing soundings  in  more  than  85  fathoms,  green  n^ud,  steer  to  the  «erthward  of 
West,  shoaliug  the  water  very  gradually  on  that  course.  If  beating  against  a 
westerly  wind,  do  not  stand  into  a  leas  depth  thau  18  &thoms  on  the  northerly 
tack,  till  nearly  up  with  Fire  Ishuid  lighthouse,  for  the  sonndiogs  inside  of  25 
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&thoms  decrease  Tery  rapidly  towards  the  Long  island  shore,  but  very  slewly 
towards  that  of  New  Jersey,  a  distinction  that  shonld  be  carefdlly  borne  in  mind. 

When  approaching  from  southward  soundings  of  15  fathoms  and  upwards  shoold 
be  maintained,  for  northward  of  Bamegat  inlet  a  depth  of  10  or  12  fathoms  is  found 
within  li  miles  of  the  beach.  When  the  water  has  decreased  to  15  fiithoms,  the 
lead  should  be  kept  constantly  going,  and  the  bottom  examined  ;  gravelly  bottom 
indicates  too  near  an  approach  to  the  land. 

Remarks  on  approaching  the  land, — ^The  appearance  of  Long  island  is 
generally  low  and  level,  excepting  a  few  hills,  which  lie  40  miles  westward  of 
Montauk  point.  Along  the  south  side  of  the  island  a  flat  extends  from  the  shore, 
and  at  the  mouths  of  some  of  the  inlets,  especially  those  westward  of  Fire  island, 
runs  off  about  a  mile.  The  course  from  Montauk  point  to  Sandy  Hook  is 
S.W.  by  W.  i  W.,  60  miles,  and  then  W.  i  N.,  45  miles.  At  12  miles  south- 
ward of  Montauk  point  the  depth  is  20  and  28  fathoms,  coarse  gray  sand  and 
gravel  with  black  specks,  which  depth  is  maintained  at  the  same  distance  from 
the  land  to  about  20  miles  eastward  of  Fire  Island  lighthouse,  when  soundings  of 
20  to  18  fftthoms  will  be  met  with,  thence  decreasing  to  16,  15,  14,  and 
18  &thoms,  and  again  deepening  to  16  fathoms  as  the  harbour  of  New  York  is 
approached.  Within  this  distance  from  the  shore  (12  miles)  it  is  not  safe  for  a 
large  ship  to  approach  without  a  commanding  breeze,  because  the  coast  of  Long 
island  is  steep,  the  depth  at  much  less  than  a  mile  from  the  beach  being  7  fa- 
thoms,— and  the  line  of  20  &thoms  also  approaches  Montauk  point  to  within  7 
miles,  the  soundings  between  decreasing  very  rapidly.  In  the  vicinity  of  Fire 
Island  inlet,  the  depth  is  shoaler,  there  being  12  to  15  fathoms  at  8  miles  from 
the  shore.  Outside  the  depth  of  20  and  thence  to  40  fathoms,  the  character  of 
the  bottom  changes  so  rapidly  that  constant  reference  must  be  made  to  the  chart, 
as  no  general  description  would  be  at  all  applicable.  The  difference  in  latitude 
between  Montauk  point  and  Sandy  Hook  is  only  about  87  miles,  but  there  should 
be  no  difficulty  in  determining  which  of  the  two  you  are  approaching,  as  the 
character  of  the  lights  and  that  of  the  soundings  affords  an  infrdlible  distinction. 

When  passing  the  Nantucket  shoals  between  latitudes  89°  and  89""  29',  observe 
if  possible  when  you  have  crossed  the  Gulf  stream,  because  at  the  distance  of  10 
leagues,  within  it,  you  may  expect  soundings,  and  possibly  experience  a  S.W. 
current. 

If  the  course  now  be  for  the  New  Jersey  coast,  northward  of  Great  and  Little 
Egg  harbours,  the  lead  may  suddenly  drop  into  one  of  the  Mud  holes  previously 
mentioned  as  existing  in  a  south-easterly  direction  from  Sandy  Hook.  In  that 
event  it  will  be  necessary  to  take  particular  notice  of  your  position,  because  many 
ship-masters  have  been  deceived,  especially  by  the  holes  near  Sandy  Hook,  and 
fiincying  themselves  at  a  greater  distance  from  the  coast  of  New  Jersey  than  they 
really  were,  have  run  on  and  put  themselves  to  considerable  inconveniepce,  and 
even  danger.  It  should  be  remembered  that  the  coast  of  New  Jersey  is  steep, 
there  being  a  depth  of  6  to  10  fathoms  inunediately  off  it. 
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In  beating  to  ^dndward  of  Sandy  Hook,  in  from  12  to  15  fathoms,  when  waiting 
for  a  pilot  or  a  wind,  either  by  day  or  night,  yon  will  be  sufficiently  near  to  Long 
island,  when  the  lighthouse  bears  nearly  West. 

Should  you  fall  in  8o  far  to  the  southward  as  to  approach  Cape  Hatteras^  be 
very  cantions  of  its  shoals,  and  bear  away  to  the  N.N.E.,  to  obtain  soundings  on 
the  Jersey  shore.  When  in  28  or  26  fathoms  (in  latitude  40''),  haal  in  to  make 
the  land. 

It  has  been  remarked  that  ships  from  sea,  approaching  any  part  of  the  American 
coast  between  Long  island  and  cape  Hatteras,  if  in  doubt  about  their  reckoning, 
should  take  notice  of  what  is  commonly  named  the  Gulf  weed,  which  is  more 
plenti&l,  and  in  larger  clusters  eastward  of  the. Gulf  stream  than  in  it,  where 
the  sprigs  are  but  small  and  few.  Within  the  stream  there  is  no  weed,  unless  in 
rare  instances,  and  there,  as  before  observed,  the  colour  of  the  water  changes  to 
a  still  darker  and  muddy  colour. 

If  you  fall  in  to  the  northward  of  the  Chesapeake,  approach  the  Chincoteagoe 
shoals  not  nearer  than  the  depth  of  16  fathoms :  from  this  steer  N JE.  by  N.  until 
nearly  up  with  Great  Egg  harbour,  keeping  the  lead  going.  Vessels  may  advance 
towards  this  place,  and  northward  of  it,  to  the  depth  of  15  fathoms.  From  Great 
Egg  harbour  to  latitude  89*"  45',  the  shore  trends  about  N.E.  ^  N.,  and  thence 
to  the  high  lands  of  N^dvesink  nearly  N.  by  E.  i  E. 

If  you  fall  in  so  as  to  make  the  Capes  of  the  Delaware,  keep  above  6  lea- 
gues from  the  land,  or,  in  not  less  than  15  &thoms,  in  order  to  avoid  the  Five- 
Fathom  bank,  which  lies  15  miles  E.  by  S.  from  Cape  May  lighthouse,  and  is 
marked  by  a  lightvessel  moored  in  12  &thoms  S.E.  i  S.  from  its  shoalest 
(18  feet)  spot;  this  vessel  exhibits  two  fixed  lights,  and  is  provided  with  a  bell 
and  fog-horn.  After  passing  the  bank,  which  is  steep,  you  may  haul  up  N.E.  for 
45  miles,  which  will  lead  into  15  fathoms,  off  Little  Egg  harbour,  and  by  altering 
the  course  to  N.N.E.  for  18  miles,  will  reach  Bamegat.  Here  the  soundings 
will  be  coarse  grey  sand,  with  a  few  shells  and  gravel ;  and  having  these  sound- 
ings, you  may  steer  along  in  the  direction  of  the  land  N.  by  £.,  on  which  course 
you  will  have  from  16  to  18  fisithoms.  In  the  day-time  you  will  notice  the 
Woodlands,  between  Bamegat  and  Sandy  Hook,  which  is  a  remarkable  part  of 
the  coast,  resembling,  it  is  said,  no  other  land  between  cape  May  and  the  high 
lands  of  Navesink.  It  is  in  this  part  of  the  coast  of  New  Jersey,  between 
Bamegat  and  Shrewsbury  inlets,  that  so  many  fatal  shipwrecks  occur  from 
approaching  too  near  the  land;  they  principally  take  place  on  Squan  and  Long 
Branch  beaches.* 


•  The  lights  on  the  coast  between  the  Delaware  and  New  York  harbour  are  as  follows : — 
Cape  May. — ^A  gray  tower  145  feet  high,  which  shows  a  light  revolving  every  30  seconds  at 

152  feet  above  the  sea,  visible  19  miles  from  all  parts  of  the  sea  horizon.     Its  geographical 

position  is  Lat.  38°  55'  50"  N.,  Long.  74°  57'  16"  W. 

Ahsecom  Inlet.^A  Jixed  light  shown  from  a  brick  tower  150  feet  high,  at  167  feet  abova 

the  sea.    It  is  on  the  south  side  of  the  inlet,  in  Lat.  39*'  21'  66"  N.,  Long.  74"  24'  Sa*  W., 
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It  is  said  that  Barnegat  may  be  readily  known  daring  day»  even  when  the 
breakers  are  not  seen,  as  there  is  a  long  grove  of  wood,  back  in  the  country, 
apparently  8  or  4  miles  long,  directly  within  the  inlet  named  the  Little  Swamp. 
With  the  north  end  of  this  land  directly  abreast,  yon  will  be  to  the  northward  of 
Barnegat. 

There  is  another  grove,  directly  in  the  rear  of  Egg  harbour,  which  is  known 
by  the  name  of  the  Great  Swamp ;  this  is  much  higher  than  the  former,  the 
Little  Swamp,  and  is  8  or  10  miles  in  length.  These  swamps  cannot  be  seen  at 
one  time,  as  the  distance  between  Egg  harbour  and  Barnegat  is  6  leagues. 

Barnegat  lies  S.  by  W.  i  W.,  48  miles  from  Sandy  Hook.  When  hauling  in 
for  the  Woodlands  already  mentioned,  with  the  wind  off  shore,  you  may,  in  a 
small  ship  and  exercising  great  care,  keep  within  a  short  distance  of  the  coast, 
until  up  with  the  Highlands ;  and,  should  the  vessel  not  draw  more  than  10  feet, 
may  continue  the  course  until  up  with  the  northernmost  part  of  the  cedars  on 
Sandy  Hook ;  after  which  steer  according  to  the  subsequent  instructions.  When 
approaching  Sandy  Hook  there  are  some  shoal  spots  of  10  and  20  feet,  about 
2i  miles  before  reaching  the  entrance  of  Shrewsbury  inlet ;  and  also  along  the 
shore  of  Sandy  Hook  there  are  some  banks  of  10  to  17  feet,  named  Middle 
Ground,  Oil  Spot,  &c.,  all  which  must  be  cautiously  avoided. 

On  the  southern  side  of  the  entrance  to  New  York  harbour  are  the  highlands 
of  Navesink,  the  highest  part  of  which,  mount  Mitchell,  is  estimated  to  be 
282  feet  above  the  sea.  This  high  land  of  Navesink  is  a  very  important  mark 
when  approaching  the  coast,  as  it  can  be  seen  from  the  First  Thirty-seven  hole, 
when  you  are  8  leagues  off,  and  in  a  depth  of  80  or  86  &thoms  water.  It  appears 
at  first  like  an  island,  being  pretty  level  on  the  summit,  excepting  some  irregular 
risings  towards  point  Comfort,  on  the  west  end  or  inland  side.  As  you  approach 
nearer  to  the  harbour,  you  will  see  some  other  high  land,  situated  more  at  the 
back  of  the  bay,  the  first  of  which  may  be  Hempstead  hill  in  Long  island,  the 
summit  of  which  is  about  820  feet  above  the  sea  level.  On  Staten  island  is 
Tompkins'  hill,  at  the  back  of  the  small  village  of  Tompkinsville,  which  is 
estimated  to  be  807  feet  high.  Both  these  hills  will  be  seen  after  you  have  made 
Navesink. 

To  enter  the  harbour. — ^Having  made  the  hghtvessel,  which  should  be  the 


and  risible  from  the  distance  of  20  miles.  The  arc  illuminated  is  189''  (from  K.  SS""  E.  east- 
ward to  S.  47**  W.). 

Tueken  Beach. — A  white  Ughthonse,  44  feet  high,  near  the  entrance  to  Little  Egg  harbour, 
in  Lat.  89**  30'  18"  N.,  Long.  74*  16'  48*  W.  The  light  (fixed,  varied  by  a  flash  every  minuU) 
is  shown  at  50  feet  above  the  sea,  and  visible  from  the  distance  of  12  miles.  The  arc 
illnminated  is  815°  (N.  18}''  W.  eastward  and  southward  to  K.  63^  W.). 

Barnegat. — A  tower,  159  feet  high,  of  which  the  lower  part  is  white  and  the  npper  red, 
stands  on  the  south  side  of  Barnegat  inlet,  in  Lat.  89''  45'  49"  N.,  Long.  74**  6'  4"  W.  The 
light  revolvei  every  10  seconds,  is  165  feet  above  the  sea,  and  can  be  seen  from  the  distance 
of  20  miles  from  all  parts  of  the  sea  horizon. 

Navetink  and  Sandy  Hook  Lights  have  already  been  described,  see  page  664. 
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object  sottgM  for,  especially  by  a  stranger,  and  still  without  and  waiting  for  a 
pilot,  be  carefol  when  tacking  towards  either  the  Jersey  or  Long  island  shores 
not  to  decrease  the  soundings  below  10  fathoms.  Should  no  pilot  be  obtainable 
and  it  becomes  advisable  to  run  in,  the  following  directions  will  be  of  serrice. 
The  only  channels  recommended  to  those  ignorant  of  the  navigation  are  Gedney 
and  the  Main  Ship  (in  each  of  which  the  depth  is  28  feet  at  mean  low  water) ,  or, 
the  South  and  Swash  (21  and  17  feet  deep  respectively). 

Entering  by  Gedney  and  the  Main  Ship  channels,  steer  N.W.  i  W.  from  the 
lightvessel  for  the  black  and  white  perpendicular  striped  nun  buoy  at  the  entrance 
of  the  former,  then  W.N.W.  f  W.  li  miles,  or  till  the  two  range  lights  near 
point  Comfort*  come  in  line,  bearing  about  W.  by  S.  The  latter  mark  leads  in 
past  Sandy  Hook  and  must  be  followed  till  the  tWo  Main  channel  lights,  just 
westward  of  the  highlands  of  Navesink,  are  brought  in  range,  nearly  S.  by  W., 
which  will  also  be  shown  by  the  main  light  on  Sandy  Hook  being  open  south  of 
West  beacon.  Steer  now,  with  these  latter  lights  in  line  over  the  stem,  about 
N.  by  E.,  and  it  will  lead  up  towards  the  Narrows,  clear  of  West  bank  and  Graven 
shoal.  As  soon  as  Robin  reef  light  bears  N.  by  W.,  shape  a  course  for  it,  pass- 
ing in  mid-channel  through  the  Narrows  {see  Note  at  foot  of  page  665),  and  when 
about  f  of  a  mile  from  the  lighthouse  haul  up  N.E.  by  N.  for  the  city. 

Entering  by  the  South  and  Swash  cliannels,  steer  from  the  lightvessel  W.  by  N., 
until  the  Elm  tree  or  Swash  channel  range  lights  on  Staten  island  (which  can  be 
seen  outside  the  bar)  come  in  a  line  bearing  about  N.W.  1  N.,  then  steer  towards 
them  till  the  Main  Ship  channel  range  lights  come  in  one,  nearly  S.  by  W.,  when 
haul  up  on  that  range  towards  the  Narrows,  and  proceed  as  before.  Vessels 
drawing  more  than  17  feet  should  not  be  taken  through  the  Swash  channel  on 
the  above  range  at  low  water. 

Having  proceeded  on  the  line  of  the  Elm  Tree  lights  from  the  South  channel 
bar  to  where  the  point  Comfort  lights  are  in  one,  the  direction  of  the  latter  may 
be  followed,  and  the  Main  channel  lights  brought  in  line  as  before,  if  drawing  too 
much  water  to  pass  through  the  Swash  channel. 

The  False  Hook  Channel,  safe  though  nan'ow,  runs  along  the  eastern  side  of 
Sandy  Hook,  between  it  and  the  Outer  Middle,  the  Oil  Spot,  and  False  Hook 
shoals.  A  depth  of  from  6  to  4}  fathoms  prevails  through  this  channel  at  the 
distance  of  }  of  a  mile  or  so  from  the  shore ;  but  as  no  good  ranges  can  be  given, 
this  passage  should  only  be  attempted  by  those  acquainted.  The  shoalest  part  of 
the  shoals,  namely  12  feet  (on  the  Oil  Spot)  lies  f  of  a  mile  off  shore,  and 
S.E.  by  E.  i  E.  from  the  lighthouse  on  the  Hook. 

The  East  Channel  has  its  entrance  about  one  mile  northward  of  Gedney 
channel  and  runs  in  nearly  parallel  to  that  and  Swash  channel,  being  separated 

*  A  Btninger,  when  np  ivith  the  baoy  at  the  entrance  of  Gedney  channel,  may  cross  the  Imr 
in  16  to  21  feet  water  by  bringing  the  East  beacon  on  Sandy  Ho(^  in  line  with  the  inner  (or 
Wilson's)  light  at  point  Comfort,  nearly  W.  |  S.  When  the  water  deepens  again  to  4  &thoms, 
steer  northward  to  bring  Oedney  range  lights  on,  to  pass  the  Hook. 
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from  them  by  the  Dry  Bomer»  &c. ;  it  is  safe  for  yessels  of  light  draughty  hut  is 
very  little  nsed,  as  the  nunges  are  distant  and  nncertain,  and  the  East  bank  shoals 
np  very  suddenly. 

The  Fourteen  Feet  Channel^  about  2i  miles  from  the  shore  of  Coney  island, 
is  narrow,  winding,  and  without  leading  marks  or  buoys.  It  is  the  northernmost 
of  the  channels  into  New  York  bay,  and  but  very  seldom  used. 

snxAWABB  SAW  vo  OBBMFBAXB  SAT. — The  lighthouse  on  cape  May 
has  been  referred  to  on  page  670.  The  soundings  opposite  the  entrance  to  the 
Delaware  are  very  unequal,  there  being  in  the  channel  near  cape  Henlopen  from 
14  to  16  fathoms,  while  at  5  leagues  east  from  the  cape  there  are  only  8  to 
9  &thoms.    The  greatest  danger  to  a  yessel  hereabout  is  the  shoal,  named  the 

Five-fathom^  or  Cape  Mary  Bank^  the  shoalest  part  of  which  lies  about 
15i  miles,  E.  by  S.,  from  the  lighthouse  on  cape  May,  and  22i  miles  E.  by 
N.  i  N.,  from  the  lighthouse  on  cape  Henlopen,  its  geographical  position  being 
Lat.  88^  58'  80''  N.,  Long.  74°  88'  80"  W.  This  shoalest  part  is  about  a  mile 
in  extent,  and  has  but  18  to  18  feet  water  upon  it;  thence  the  bank  runs  to  the 
N.  by  W.,  about  2i  miles,  and  has  soundings  oyer  it  of  4  and  4}  &thoms, 
5  &thoms  being  on  its  outer  edge.  Close  to  this  shoal  the  soundings  are  steep, 
and  particularly  off  its  southern  edge,  near  the  18-foot  spot,  where  at  a  less 
distance  than  i  of  a  mile  the  depth  is  7i  to  8  &thoms.  Between  the  Five- 
&thom  bank  and  the  shore  the  soundings  are  from  7i  to  5  fathoms,  decreasing 
as  the  land  is  i^proached,  on  a  bottom  of  fine  white,  grey,  and  black  sand,  with 
specks ; — it  is  not  advisable  for  strangers  to  run  within  the  bank. 

Off  the  south  end  of  the  Fiy6-£ftthom  bank  is  the  lightvessel  to  which  reference 
is  made  on  page  670.     The  lights  are  yisible  from  an  offing  of  about  10  miles. 

When  steering  for  the  Delaware,  it  is  recommended  not  to  get  into  a  less 
depth  than  12  fathoms  after  the  land  northward  of  cape  Henlopen  is  sighted, 
nor  into  a  higher  latitude  than  88"  45',  on  account  of  the  Fiye-fathom  bank. 
The  lightvessel  off  the  southern  end  of  the  bank  affocds  excellent  protection 
against  running  into  danger  particularly  as  it  bears  a  bell,  which  is  sounded  in 
foggy  weather. 

M*Crie'8  Shocd, — ^This  is  a  dangerous  shoal  lying  between  the  Fiye*&thom 
bank  and  the  entrance  of  the  Delaware,  upon  which  the  depth  is  17  to  18  feet. 
It  is  about  a  mile  in  extent,  and  lies  with  cape  May  lighthouse  bearing  N.W.  i  N., 
distant  7  miles.  It  is  at  present  (1869)  marked  by  a  red  buoy^noored  in  80  feet, 
from  which  cape  Henlopen  lighthouse  bears  W.  by  S.  i  S.  Close  all  round  this 
shoal  are  soundings  of  8i  to  6  fathoms,  on  a  bottom  of  fine  grey  sand  and 
yellowish  black  specks. 

About  1^  miles  W.  by  N.  from  M'Crie's  shoal  there  is  a  small  patch  of  18  feet 
water;  the  soundings  between  are  8^  to  4  fathoms.  There  is  also  a  bank  of 
4^  £ftthoms  outside  the  entrance  of  the  river,  from  which  the  lighthouse  on  cape 
Henlopen  bears  N.W.  by  W.  i  W.  distant  14  miles ;  the  depth  close  to  it  is 
8  to  12  &thoms. 
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Sonthward  of  cape  May  the  entrance  of  the  Delaware  is  ohsinicted  for  a  dis- 
tance of  about  6  miles,  by  numerous  shoals,  named  the  Orerfalls,  upon  which  the 
depth  is  generally  12  to  17  feet,  and  occasionally  much  less,  there  being  in  some 
places  only  8  and  6  feet  water.  Among  these  shoals  there  are  some  narrow 
navigable  channels  suitable  only  for  the  coasters,  as  they  are  too  intricate  to  be 
run  for  by  any  but  those  who  are  well  acquainted  with  them.  The  channel 
within,  immediately  round  the  cape,  named  Gape  May  channel,  has  in  it  a  depth 
of  from  4^  to  5  fathoms ;  but  it  is  narrow  and  confined  by  the  shoals.  Sh^ 
channel,  which  is  used  by  the  large  traders,  is  the  best  passage  into  the  river,  as 
it  is  about  4  miles  wide,  and  has  a  general  depth  of  9  to  12  and  15  fathoms,  fine 
yellow  and  white  sand,  with  black  specks  and  shells.  This  channel  lies  westward 
of  the  shoals,  between  them  and  cape  Henlopen,  and  in  running  in  there  is  little 
or  no  danger  if  the  lead  be  kept  properly  going.* 

The  southern  edge  of  the  Overfalls  lies  N.E.  i  E.,  6^  miles  from  the  lighthouse 
on  cape  Henlopen ;  hence  they  extend  to  within  a  mile  of  cape  May,  from  the 
lighthouse  on  which  their  southern  edge  bears  S.  by  W.  i  W.,  5^  miles.  In 
many  places  there  are  breakers  and  tide-rips,  hence  the  name  of  *'  TheK)ver£edl8.** 
These  shoals  are  in  general  so  steep  that  there  is  a  depth  of  4  to  5  ffiihoms  close 
to  their  edges. 

cap«  Henlopen  on  the  western  side  of  the  entrance  to  the  Delaware,  has  a 
white  lighthouse  upon  it  82  feet  high,  which  shows  z,  fixed  light  at  128  feet  above 
the  sea,  visible  17  miles.  The  arc  illuminated  is  214°  (from  N.  40''  W.  eastward 
to  S.  6**  E.).  The  position  of  the  lighthouse  is  Lat.  88''  46'  88''  N.,  Long. 
75°  4'  48"  W.     Close  to  the  lighthouse  there  are  some  large  white  sand-hills. 

ThQ  fixed  beacon  light  on  cape  Henlopen  is  on  screw  piles,  shown  at  45  feet 
above  the  sea,  and  visible  about  9  miles ;  it  is  in  line  with  the  main  light  and 
the  pile  lighthouse  on  Brandywine  shoal.  Vessels  approaching  from  southward 
or  eastward  and  intending  to  enter  Breakwater  harbour,  after  passing  the  Hen 
and  Chickens  shoal,  should  keep  the  light  in  range  with  the  light  on  the  break- 
water, until  they  shoal  the  water  to  say  about  5  &thoms,  when  they  will  be 
about  i  mile  from  the  point  of  the  cape ;  they  should  then  haul  up,  and  leave  the 
light  on  the  port  hand  at  not  less  than  200  yards. 

Along  the  coast  south  of  cape  Henlopen,  a  shoal  named  the  Hen  and  Chickens, 
extends  a  distance  of  about  8  miles  from  the  lighthouse,  and  has  on  it  in  some 


*  The  following  notice  was  issued  in  March,  1828,  and  we  believe  is  still  in  force ;  it  should 
therefore  be  attended  to  by  all  vessels  approaching  the  Delaware  from  seaward : — 

**  The  risk  of  entering  this  river  would  be  much  lessened  if  commanders  of  ships  would  put 
a  signal  for  a  pilot  as  soon  as  they  discover  either  of  the  lighthouses ;  for  the  Chamber  of 
Commerce  and  the  Insurance  Offices  have  established  repeating  signals  at  the  lighthonaea, 
upon  seeing  which,  the  pilots  will  attend  and  meet  the  vessels  about  the  hghihouses.  If  the 
signal  is  not  hoisted  until  you  get  abreast  of  the  lighthouse,  the  vessel  will  be  under  the 
necessity  of  lying-to,  which  will  occasion  delay  and  sometimes  danger.  The  pilot  vessels  will 
generally  be  found  cruising  about  the  entrance  of  the  Delaware ;  whenever  that  is  not  the 
case,  the  above  caution  may  be  of  some  importance.** 
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parts  about  5  feet  water.  The  depth  in  the  narrow  channel  between  it  and  the 
coast  is  from  5  to  4  fathoms,  and  immediately  outside  of  it  9  to  10  £ftthoms 
water.  When  approaching  this  shoal  on  the  east  side,  it  is  not  advisable  to  get 
into  less  than  11  or  12  fathoms,  and  the  lead  should  be  kept  going,  by  which 
means  it  will  be  avoided ;  or  approach  the  light  not  nearer  than  2  miles  on  a 
West  bearing.  The  southern  point  of  this  shoal  lies  S.E.  i  S.  2^  miles,  and 
the  northern  point  N.N.E.  f  mile  from  the  lighthouse.  The  south  point  of  the 
shoal  is  now  marked  by  a  buoy,  painted  red  and  black  in  stripes,  which  lies  in 
25  feet  water,  at  about  Ijt  miles  from  the  shore,  with  cape  Henlopen  lighthouse 
bearing  N.W.  }  N.  distant  2|  miles. 

Immediately  round  the  north  end  of  the  cape  there  is  a  breakwater,  west  of 
which  is  another  pile  of  masonry,  named  the  Ice  Breaker ;  the  latter  has  been 
built  for  the  purpose  of  protecting  the  anchorage  within  the  breakwater  from  ice, 
which  at  certain  periods  of  the  year  comes  down  the  river  in  large  quantities. 
The  lighthouse  on  the  west  end  of  the  principal  breakwater,  shows  a  smaSlJixed 
light  (flashing  every  45  seconds)  at  47  feet  above  the  sea,  visible  about  10  miles 
from  all  parts  of  the  sea  horizon ;  attached  to  it  is  a  fog-bell. 

From  Delaware  bay  the  coast  runs  S.S.W.,  about  110  miles,  to  cape  Charles, 
at  the  entrance  to  Chesapeake  bay,  and  has  off  it  at  various  distances  several 
small  shallow  patches,  the  first  of  which,  named  the  Hen  and  Chickens, 
immediately  south  of  cape  Henlopen,  has  been  mentioned.  At  nearly  6  miles 
southward  from  cape  Henlopen  there  is  a  flat  of  15  feet  extending  about  a  mile 
from  the  shore ;  and  8  miles  beyond  this  is  the  entrance  to  Rehoboth  and  Indian 
River  bays,  which  will  admit  only  the  smallest  craft.  In  Lat.  dS"*  27'  80"  N., 
Long.  74**  66'  9"  W.,  there  is  a  shoal,  about  2  miles  long,  in  a  S.W.  and  N.E. 
direction,  named  Fenwick  island  shoal,  on  which  the  least  water  is  2^  fathoms; 
it  bears  S.E.  by  S.  i  S.,  11  miles,  from  Indian  River  inlet,  and  East  6  miles 
from  the  lighthouse  on  Fenwick  island,  and  is  marked  (1868)  on  its  north-east 
side  by  a  nun  buoy  striped  red  and  black.*  On  the  seaward  side  of  this  shoal 
the  soundings  change  suddenly  from  10  to  2^  fathoms,  and 'there  is  a  depth  of 
10  fathoms  at  about  2  miles  westward  of  it.  The  Fenwick  Island  shoal  is  about 
6i  miles  from  the  land,  and  appears  to  be  extending  on  the  west  side  and  towards 
the  north. 

At  about  H  miles  southward  of  Fenwick  island  shoal,  there  is  a  small  patch 
of  8i  fitthoms,  and  at  nearly  2  miles  fisurther  southward  there  is  a  bank  of  about 
1  mile  in  extent,  named  the  Isle  of  Wight  shoal,  upon  which  the  depth  is 
8  fitthoms.  This  shod  lies  about  6^  miles  from  the  shore,  with  the  Isle  of 
Wight  woods  bearing  West,  and  has  on  all  sides  of  it  a  depth  of  10  fisithoms 
within  the  distance  of  a  mile. 


•  The  lighthonae  on  Fenwick  island  in  Lat.  88"  27'  1"  N.,  Long.  VS**  2'  69"  W.,  ia  82  feefc 
high,  and  sbows  a  fixed  light  {flashing  every  2  minutea)  at  86  feet  above  the  sea,  visible 
16  miles.     The  arc  illnminated  is  207°  (from  N.  3°  E.  eastward  to  S.  80*'  W.). 

X  X  2 
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In  Lat.  88''  18'  N.,  Long.  75^4'  W.,  and  at  about  If  mites  firom  the  shore,  is 
sitnated  a  narrow  bank,  2  miles  long,  of  12  to  17  feet  water,  named  Little  Gull, 
which  has  &om  5  to  8  fathoms  immediately  on  its  edges ;  and  at  2^  miles  sonthwaird 
of  this,  bnt  separated  from  it  by  sonndings  of  7i  te  10  fathoms  water,  is  another 
small  patch  of  8^  fathoms,  named  Great  Gull  bank.  Northward  of  the  Gull 
banks  along  the  shore  are  various  small  shoals  of  8  and  8i  &thoms,  lying  witkin 
2  miles  of  the  coast;  and,  along  the  shore  southward,  as  far  as  the  Green  Ban 
inlet,  are  a  similar  series  of  shoal  patches.  In  the  direction  of  E.  i  N.  9^  miles 
from  Green  Bun  inlet  are  two  small  shoals  of  8^  and  4  fathoms,  having  close  to 
them  a  depth  of  7i  to  9  fathoms ; — ^in  this  neighbourhood  the  ground  is  vaiy 
uneven.  As  there  is  nothing  on  this  coast  to  indicate  the  positicm  of  the  various 
outlying  shoals,  it  ought  to  be  avoided  as  much  as  possible. 

Green  Bun  inlet  in  Lat.  88''  8'  N.  is  the  entrance  to  some  extensive  lakes  named 
Assateague,  Sinepuxent,  Isle  of  Wight,  and  Little  Bays,  which  extend  along  the 
coast  almost  from  the  Delaware  to  Assateague  island,  being  separated  from  the 
sea  by  a  narrow  beach.  This  coast  is  so  low  that  even  masters  of  coasting  vessels 
experience  difficulty  in  ascertaining  their  correct  position  when  runnic^  along  it. 

At  about  6i  miles  S.E.  }  S.  from  Green  Bun  inlet,  and  E.  by  N.  i  N. 
11^  miles  from  Assateague  lighthouse,  is  the  centre  of  the  Winter  Quarter  shoal, 
which  is  1^  miles  long  and  i  of  a  mile  wide,  running  in  the  direction  of  E.  by 
N.  i  N.  Over  it  the  depth  is  12  feet  to  8^  fathoms,  and  as  its  edge  is  steep, 
the  sea  breaks  upon  it  occasionally  with  considerable  violence.  It  is  6^  miles 
from  the  land,  and  extremely  dangerous,  as  it  lies  directly  in  the  track  of  vessels 
running  along  the  coast,  and  the  soundings  change  suddenly  on  the  seaward  ode 
from  9  to  4,  and  then  to  2  fathoms.  Between  it  and  the  shore  is  a  depth  of 
10  fathoms,  and  5  miles  eastward  of  it  18  and  14  &thoms. 

This  shoal  is  at  present  (1868)  marked  by  a  red  and  black  nun  buoy  (marked 
W.Q.S.)  which  is  moored  in  12  feet ;  from  it  Green  Bun  bears  N.W.  i  N. 

South-westward  from  the  Winter  Quarter  shoal,  nearly  6  miles,  is  the  northern 
end  of  the  Bkick  Fish  bank,  a  series  of  ridges  running  in  a  S.W.  i  W.  direction, 
about  4|  miles.  They  are  4^  to  6  miles  from  the  shore,  and  have  an  average 
width  of  i  mile.  On  them  the  depth  is  8^  to  5  fa^oms,  and  dose  to  them,  on 
either  side,  are  soundings  of  5}  to  9  fathoms,  the  deepest  water  being  on  the 
seaward  side,  where,  at  a  mile  ofiT,  are  10  and  11  fbthoms.  From  their  northern 
end,  Assateague  lighthouse  bears  W.  by  N.,  distant  7i  miles ;  And  from  their 
southern  end,  the  same  building  N.W.  i  W.,  6}  miles. 

The  Chincoteague  Shoals  are  a  cluster  of  dangerous  shoals  surrounding  the 
southern  point  of  Assateague  island.  They  extend  8}  and  4^  miles  S.  i  W.  to 
S.E.  by  E.  i  E.  (six  points  of  the  compass)  from  the  lighthouse,  and  have 
over  them  a  depth  of  9  to  17  feet.  At  a  little  southward  of  them  are  soundings 
of  4f  and  5  &thoms. 

Assateasua  tA&Miowf,  situated  about  2  miles  from  the  south-west  point  of 
the  island,  is  in  Lat.  87**  64'  87"  N.,  Long.  76°  21'  4"  W.     It  bears  a  fixed 
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light  at  IM  feet  aboTe  the  sea,  yisible  in  clear  weather  from  an  offing  of  about 
20  miles;  within  the  greater  part  of  this  distance  the  ground  is  very 
uneven  and  broken.  The  arc  illuminated  is  225""  (from  N.  9V  E.  eastward  to 
8.  76''  W.).  Hereabouts  the  general  direction  of  the  current  is  southward  aEd 
westward. 

Within  the  Chincoteague  shoals  there  is  anchorage  in  8^  fitthoms,  which  is 
sometimes  run  for  by  the  small  coasting  Teesels.  The  best  position  is  at  about 
2i  miles  S.  bj  W.  from  the  lighthouse. 

Assateague  inlet  is  shallow,  so  also  is  Chincoteague  inlet,  but  into  the  latter, 
vessels  drawing  not  more  than  12  feet  can  enter. 

mom  usbtbouM,  *c. — The  coast  between  Assateague  island  and  Chesapeake 
baj,  consists  of  low,  suidj,  marshy  land,  trending  in  a  S.S.W.  i  W.  direction, 
and  with  but  few  conspicuous  marks  that  can  be  useful  to  strangers.  In  Lat. 
87^  28'  e"  N.,  Long.  76*^  41'  85''  W.,  there  is  a  white  li^thouse  46  feet  high, 
erected  on  the  south  pomt  of  Hog  island ;  it  shows  9k  fixed  light  at  60  feet  above 
the  Bea«  visible  18  miles, — ^the  arc  illuminated  is  285°  (from  N.  lO**  E.  eastward 
to  S.  45**  W.).  South  of  this  18  miles  is  Smith  isknd  (off  cape  Charles)  upon 
which  is  also  a  lighthouse.  The  whole  of  this  coast  is  bordered  by  a  number  of 
low  islets,  on  whidi  are  the  houses  of  a  few  fishennen,  who  haul  their  vessels  up 
through  the  creeks  formed  by  the  islands. 

eammsrmAMm  bat. — Chesapeake  bay  has  its  entrance  between  capes  Charles 
and  Henry,  and  is  one  of  the  finest  estuaries  in  the  world,  having  an  average 
width  of  14  or  15  miles,  and  a  length  of  160  miles,  being  comprised  between 
Latitudes  86''  55'  and  Bd"*  27'  N.  Its  greatest  breadth,  27  miles,  is  near  the 
parallel  of  Smith  point,  the  south  point  of  the  entrance  of  the  Potomac,  and  the 
least,  2i  miles,  just  above  the  mouth  oi  Bush  river,  and  near  the  head  of  the 
bay.  For  so  extensive  a  bay  its  general  direction  is  remarkably  straight;  the 
comparatively  slight  deviations,  however,  will  admit  of  its  devision  into  six 
different  reaches ;  the  first,  commencing  at  cape  Henzy,  trends  N.W.  by  N., 
10  miles;  the  second  North,  48  miles ;  the  third  N.  by  W.  i  W.,  52  miles ;  the 
fourth  N.  by  E.  i  E.,  27  miles ;  the  fifth  N.N.E.  f  E.,  18  miles ;  and  the  sixth 
N.E.  by  E.,  10  miles,  to  Turkey  point,  at  the  junction  of  the  Susquehanna, 
North-east,  and  Elk  rivers,  at  the  head  of  the  bay.  About  H  miles  up  the  Elk 
river  from  Turkey  point,  is  Back  creek,  the  western  outlet  of  the  ship  canal  con- 
necting Chesapeake  and  Delaware  bays ;  this  canal  is  66  feet  wide,  and  10  feet 
deep,  and  enters  the  latter  bay  at  Delaware  city. 

The  depth  of  water  in  the  ohannel-way  of  Chesapeake  bay  is  not  less  than  5 
fethoms,  till  up  with  Pool  island,  above  the  entrance  of  Patapsoo  or  Baltimore 
river,  but  ranges  firom  that  depth  to  10,  20,  and  even  25  fathoms.  There  are, 
however,  a  few  interruptions  to  this  general  rule,  caused  by  the  existence  <^ 
detached  and  ]Mrojecting  banks,  lying  in  or  extending  into  the  fi^yrway,  whereon 
are  from  8i,  to  4i  fiithoms,  but  they  are  easily  avoided  by  a  sli^  departure 
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from  the  prescribed  course.     Above  Pool  island  the  sonndings  decrease  from  5 
to  4.},  8},  and  2^^  fathoms  at  the  month  of  the  Snsqnehanna. 

Both  shores  of  the  bay  are  low,  and  mnch  indented,  partienlarly  the  eastern, 
bj  the  embonchnres  of  large  and  important  riyers,  and  a  number  of  bays  and 
inlets  more  or  less  extensive.  Of  the  rivers,  those  on  the  western  side  are  of  the 
greatest  length,  besides  which,  their  breadth,  depth,  and  the  cities  and  towns  on 
their  banks,  demand  for  some  of  them  a  special  notice ;  the  principal  are^  the 
Susquehanna,  which  empties  itself  into  the  head  of  the  bay,  and  has  the  town  of 
Havre  de  Grace  on  the  west  side  of  its  entrance ;  the  Patapaco,  whereon  is  the 
important  city  of  Baltimore,  situated  about  9  miles  within  its  month  ;  the  Severn, 
with  Annapolis  just  within  the  entrance ;  the  Patuxsnt ;  the  Potomac,  a  dee^ 
and  winding  river,  having  on  its  left  bank  the  city  of  Washington,  and  Alexandria 
on  the  right ;  the  Bappahannock,  with  several  thriving  places  on  its  banks — 
namely,  Frederiksburg,  Port  Boyal,  Ac. ;  the  York  River ;  the  James  River, 
leading  to  Richmond  and  its  suburb  Manchester,  to  Petersburg,  &c. ;  Nansemond 
River,  leading  to  Suffolk ;  and  Elizabeth  River,  upon  which  stands  the  towns  of 
Norfolk,  Portsmouth,  and  Gosport.  At  the  confluence  of  the  three  last  rivers  is 
Hampton  Roads,  an  anchorage  very  much  resorted  to. 

On  the  eastern  side,  the  chief  places  worthy  of  mention  are  Chestertown,  on 
the  banks  of  the  River  Chester,  and  Easton,  at  the  head  of  Third  Haven  Creek. 

uabta,  *e. — The  deep-water  channel  above  referred  to  is  narrowed  very  con- 
siderably by  the  extensive  and  steep  banks,  which  extend  from  both  shores,  in 
many  places,  to  the  distance  of  several  miles,  and  require  on  the  part  of  the 
shipmaster  the  exercise  of  great  care  to  avoid.  To  assist  in  preserving  a  safe 
course  up  the  bay,  lighthouses  have  been  erected  on  many  of  the  most  prominent 
points,  and  lightvessels  and  buoys  moored  at  the  extremities,  or  on  the  edges  of 
these  banks.  As  a  general  rule  when  approaching  from  seaward,  red  buoys 
(with  even  numbers)  will  be  found  on  the  starboard,  and  black  buoys  (with  odd 
numbers)  on  the  port  hand.  At  the  entrance  of  the  bay  are  two  excellent  lights, 
by  which  vessels  are  enabled  to  run  for  it  with  certainty. 

Cafe  Henbt  light  is  Jixed  and  exhibited  from  a  white  building,  82  feet  high, 
erected  on  the  south  point  of  the  entrance  in  Lat.  86°  55'  29"  N.,  Long. 
76°  0'  12"  W.  It  is  129  feet  above  the  level  of  the  sea,  and  may  be  seen  at  the 
distance  of  17  miles  in  clear  weather ;  the  arc  illuminated  is  241**  (N.  SO""  W. 
eastward  to  S.  19"*  E.). 

Cape  Ohables  light  (shown  at  an  altitude  of  160  feet  above  the  sea)  is  from 
a  white  tower,  built  on  Smith  island,  an  islet  on  the  *  east  side  of  the  cape,  and 
with  it  forming  the  north  side  of  the  entrance.  The  light  inJUced  (varied  by  a 
flash  every  minute),  and  is  visible  about  20  miles  from  aU  parts  of  the  sea  hori- 
zon.   Its  geographical  position  is  Lat.  87°  T  8"  N.,  Long.  75°  58'  12"  W. 

WiLLonoHBT  Sfit. — This  lightvessel,  painted  red,  lies  on  the  north  side  of  the 
spit,  and  on  the  south  side  of  the  channel  to  Hampton  roads,  with  the  light  on 
Old  Point  Comfort  bearing  West,  distant  2^  miles.     It  carries  two  fixed  lights, 
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one  on  each  mast,  at  the  heights  of  85  and  48  feet,  both  visible  about  11  miles. 
A  bell  is  rang  and  a  horn  soonded  alternately  every  5  minutes  during  thick  or 
foggy  weather. 

Willoughby  bank  is  the  north-eastern  portion  of  the  flat,  which  extends  north- 
ward and  north-eastward  from  Sewell  point  and  Willoughby  spit,  and  forms  the 
south  side  of  the  entrance  to  Hampton  roads.  Near  the  north-western  edge  of 
this  flat  stands  fort  Calhoun  or  the  Rip  Raps,  opposite  and  distant  -^^  of  a  mile 
from  the  now  celebrated  fort  Monroe,  which  latter,  with  the  inner  part  of 
the  Horse-shoe  bank,  constitutes  the  north. side  of  the  entrance.  Upon  the  bank 
north-eastward  of  the  Rip  Raps,  the  depths  range  from  6  to  14  and  18  feet ; 
south-westward  from  them  4  to  10  feet ;  while  close  to  its  edge  the  depth  is  4  to 
8  fathoms,  which  renders  great  precaution  necessary  when  standing  towards  it. 
The  edge  of  the  Horse-shoe  and  Old  Point  Comfort  are  likewise  steep,  and  require 
similar  care.  The  intervening  channel  has  a  width  of  about  |  of  a  mile,  and  a 
depth  of  from  5  to  15  fathoms. 

Old  Point  Comfobt,  on  which  stands  fort  Monroe,  has  a  white  lighthouse 
upon  it  40  feet  high.  The  light  is  Jixed,  at  an  altitude  of  48  feet  above  the  sea, 
and  visible  about  12  miles ;  the  arc  illuminated  is  210°  (N.  25°  E.  eastward  to 
S.  55°  W.).  A  bell  is  rung  in  foggy  weather.  A  small  beacon  light  is  also 
shown  near  the  main  light,  to  guide  vessels  to  the  anchorage  inside  Hampton  bar. 

Back  Rfveb  Point,  5^  miles  N.N.E.  from  fort  Monroe,  and  15  miles  N.W. 
by  W.  from  the  entrance  of  Chesapeake  bay,  is  distinguished  by  a  white  light- 
house 80  feet  high,  from  which  a  light  revolving  every  H  minutes  is  shown  at  85 
feet  above  the  sea,  visible  10  miles ;  the  arc  illuminated  is  225°  (N.  25"  W.  east 
ward  to  S.  20°  W.).  The  8-fathom  edge  of  the  Horse-shoe  bank  is  distant  T^  miles, 
and  the  5-&thom  4^  miles  eastward  from  Back  River  lighthouse.  The  western 
edge  of  the  Middle-ground,  which  here  forms  the  eastern  side  of  the  main  ship- 
channel  up  the  Chesapeake  is  8}  miles  eastward  from  the  light. 

YoBK  Spit  Ligktvessel  is  moored  in  4  fiEdhoms  off  the  south-east  extremity  of 
the  spit.  It  shows  a  fixed  light,  at  40  feet  above  the  water,  visible  about  11 
miles.  A  fog-bell  and  horn  are  sounded  every  alternate  5  minutes  in  thick  and 
hazy  weather.  From  this  vessel  New  Point  Comfort  lighthouse  bears  N.W.  by 
N.  i  N. ;  Back  River  lighthouse  S.W  by  S.  i  S. ;  and  Tewes  point  W.  i  N.* 

York  spit  separates  the  entrances  of  York  river  and  Mob  Jack  bay,  and  ex- 
tends S.E.  ^  E.  6i  miles  from  the  Hog  islands.  The  general  depths  upon  it  are 
from  12  to  18  feet,  but  there  are  several  shoal  patches  with  as  little  as  9,  5,  and 
2  feet  upon  them,  especially  near  the  Hog  islands.  The  depth  almost  close  to  its 
south-west  side  is  5  and  6  fathoms ;  it  is  not  so  steep  on  its  north-east  side. 

Chbbbtstonb  Inubt  lighthouse  is  upon  screw-piles,  erected  in  about  4  feet  at 
low  water,  on  the  south-west  side  of  the  entrance  to  the  inlet,  and  on  the  east 

*  These  portioiUarB  are  from  the  pablio  Notice  of  1867.  In  the  U.S.  Lighthouse  list  1869, 
the  vessel  is  stated  to  show  two  fixed  lights. 
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side  of  Chesapeake  bay  at  1^  miles  8oathward«]fix)m  Sandy  point.  The  light  Im 
fxedf  86  fe^t  above  tiie  water,  and  visible  abont  10  miieB ;  the  aro  illtuninftted 
207''  (N.  12''  E.  westward  to  S.  W  E.),  and  its  geographical  position  is  IaU 
87°  15'  86"  N.,  Long.  76°  1'  47"  W.  Hereabout  the  8-&thom  edge  <rf  the  in- 
lying bank  is  distant  2  miles  from  the  hmd,  and  is  very  steep. 

Naw  Point  Coufobt,  the  north  point  of  ^itrance  to  Mob  Jack  bay»  on  the 
west  side  of  Chesapeake  bay,  has  a  white  lighthouse  upon  it  66  feet  b^h,  whidi 
exhibits  9k  fixed  li^t  at  60  feet  above  the  sea,  Visible  18  miles ;  the  are  illamin* 
ated  is  297°  (N.  17°  E.  eastward  to  N.  46**  W.). 

The  shoal  known  as  New  Point  shoal  has  a  depth  over  it  of  18  to  16  feet ;  it 
is  li  miles  long,  and  f  of  a  mile  wide,  extending  in  an  E.N.E.  and  W.8.W. 
direction; — ^the  16-foot  shoal  or  south-west  part  lies  S.E.  f  S.,  4  miles  from 
New  Point  Comfort  lighthouse,  and  Idie  north-east  end  4^^  miles  S^.  f  E.  from 
the  same  object.  The  depth  in  the  channel  between  the  shoal  and  the  bank 
extending  from  New  Point  Comfort  is  about  4  fethoms. 

Wolf  Trap  Spit  lAgktvetsel  shows  a  fixed  light  at  89  feet  above  the  water, 
which  is  visible  about  10  miles.  It  lies  in  5  fethoms  off  the  east  edge  of  the 
Wolf  Trap  shoal,  at  7i  miles  N.E.  from  New  Point  Comfort,  and  8i  miles  from 
the  western  shore.  In  foggy  weather  a  bell  is  rung  and  a  horn  Bounded  on  board 
alternately  eveiy  5  minutes.  Vessels  should  pass  it  on  its  eastern  side,  where 
there  is  plenty  of  room,  the  channel  being  7i  miles  wide  (frvm  the  lightvessel  to  the 
bank  running  1(  miles  from  the  eastern  shore)  and  not  less  than  5(  fetilioOks  deep, 
except  on  a  narrow  bank  commencing  at  1  mile  E.  by  N.  from  the  Ug^tvesse!* 
and  extending  thence  2^  miles  in  a  N.  J  W.  direction,  whereon  is  «  depth  of  4i 
fethoms.' 

The  whole  of  the  coast  from  Mob  Jack  bay  to  Piankatank  river  is  fringed  with 
a  broad  shoal,  which  about  midway  attains  its  greatest  width,  where  it  is  named 
the  Wolf  Trap  spit.  Here  a  depth  of  2  and  2i  fetiioms  will  be  found  at  nearly 
8  miles  fr^m  the  land,  towards  which  it  decreases  after  crossing  a  de^  gully  of 
4  and  4^  fjEtthoms.  The  above  lightship,  ther^ore,  should  always  be  passed  on 
its  east  side. 

STiKGEiLT  Point  lighthouse  is  built  upon  iron  screw-piles,  driven  into  the  bank 
at  about  a  mile  east  of  the  point,  and  on  the  south  side  of  the  entnmce  to  Bap- 
pahannock  river.  The  light,  fixed  red^  may  be  seen  at  a  distanoe  of  11  miles, 
being  86  feet  above  the  sea ;  the  arc  illuminated  is  246°  (N.  74""  W.  eastwud  to 
S.  9°  E.).  The  geographical  position  of  this  lighthouse  is  Lat.  87°  88'  88"  N., 
Long.  76°  15'  64"  W.  When  rounding  it  and  steering  into  the  Bappahannock 
give  it  a  berth  of  a  mile  or  more. 

Windmill  Point  Lightveasd  lies  at  the  south-east  extremity  of  the  eztenrive 
flat  which  extends  in  a  south-easterly  direction  from  the  point ;  it  is  4^  miles 
S.E.  by  E.  i  E.  from  the  point ;  11}  miles  N.  i  W.  from  Wolf  Trap  lightship  ; 
and  S.W.  I  W.  18^  miles  from  the  16-foot  spot  on  the  outer  edge  of  the  shoal 
projecting  4i  miles  westward  from  the  south  end  of  Tangier  island.    It  bears 
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one  jvxeA  light,  84  feet  high,  visihle  10  miles,  and  in  foggy  weather  a  hell  and 
horn  are  Bounded  alternately  erery  5  minutes.  Vessels  sailing  up  the  Chesapeake 
most  pass  it  on  its  east  side. 

The  soundings  upon  the  western  part  of  Windmill  spit  are  6,  7,  and  8  feet ; 
on  its  south-eastern  portion  they  vary  from  12  to  18  feet.  Its  southern  edge  is 
steep,  there  being  a  depth  of  4^  to  6  &thoms  almost  close  to  it ;  towards  its 
northern  side  the  water  shoals  more  gradually. 

Tanodsb  Sound  is  the  channel  bounded  by  Tangier,  Smith,  South  Marshes, 
and  Bloodsworth  islands  on  the  western,  and  the  mainland  on  the  eastern  side. 
It  has  a  deep  but  winding  channel,  and  several  rivers  discharge  their  waters  into 
it.  The  deepest  entrance  is  from  ([southward  (between  Tangier  and  Watt's 
islands),  the  middle  entrance  (Kedge  strait)  having  a  depth  of  1^  fitthoms  in  it, 
and  the  northern  (Hooper  strait)  only  11  or  12  feet.  As  a  general  rule,  the 
deepest  water  will  be  feund  in  the  middle  of  the  sound,  between  the  broad  and 
shallow  banks  fringing  both  shores.  Its  navigation  is  much  fecilitated  by  the 
lights  at  Watt's,  Jane,  and  Clay  islands,  hereafter  described. 

Watx't  Island  divides  the  entrances  of  Tangier  and  Pocomoke  sounds.  It  is 
surrounded  by  extensive  shallows,  and  on  an  islet  off  its  south  point  there  is  a 
white  lighthouse  40  feet  high,  which  shows  tkjixed  light  (varied  by  flashes)  at  46 
feet  above  the  sea,  visible  12  miles.  The  shoal  from  Wattes  island  extends  nearly 
6  miles  S.W.  i  W.  from  the  lighthouse  to  a  depth  of  17  feet,  at  7  miles  in  the 
same  direction  the  depth  is  29  feet.  The  greatest  danger  to  large  vessels  here- 
about is  the  flat  running  off  from  the  south  end  of  Tangier  island  to  the  distance 
of  4i  miles  in  a  W.  i  S.  direction ;  this  flat  is  broad,  has  but  11  to  1^  feet  over 
it,  and  is  still  further  prolonged  for  a  distance  of  4  or  5  miles  in  a  south-westerly 
direction  by  soundings  ranging  from  21  to  80  feet,  which  serve  as  an  excellent 
guide  to  vessels  standing  towards  Tangier  island  on  a  north-easterly  bearing. 
During  night  additional  guidance  is  afforded  by  the  lightvessel  off  the  spit  ex- 
tending fr<c»n  Windmill  point  and  by  the  light  on  the  shoal  surrounding  Smith 
point,  as  one  becomes  visible  before  the  other  is  lost  to  view."*" 

Smith  Point. — ^A  screw-pile  lighthouse  stands  on  the  edge  of  the  shoal  sur- 

*  Tangier  Boond  hss  the  foUowing  lights  on  its  eastern  shore ; — 

A  Bcrew-pile  Hghthouse  (the  iron  work  of  the  foundation  of  which  is  red,  and  the  building 
white)  on  the  shoal  extending  from  the  sonth-west  of  Jane  island,  in  Lat.  37°  57'  51"  N.,  Long. 
7&*  54'  85"  W. ;  it  is  hi  5^  feet  water,  mean  tide.  The  light  {fixe^  is  85  feet  abore  the  sea, 
visible  10  miles.    A  fog-bell  is  attached  to  the  lighthoose. 

A  pile  lighthoose  at  Somers'  core,  at  the  mouth  of  Little  Axmamestix  river.  It  is  in  9  feet 
water,  mean  tide,  on  the  north  side  of  the  channel  and  abont  45  yards  from  its  edge ;  it  eerres 
also  to  indicate  the  tnming  point  in  the  channel  leading  to  the  terminas  of  the  Eastern  Shore 
raflroad.  The  light  (fixed)  is  82  feet  above  the  sea  at  the  ordinary  tidal  level,  and  visible  8 
miles.    A  fog-bell  is  attached  to  the  lighthoose. 

A  lighthoose  also  marks  the  north  end  of  the  soond  in  Lat.  88^  18'  68"  N.,  Long. 
75®  58'  8"  W.  It  is  on  Clay  island,  at  the  month  of  Nanticoke  river,  and  consists  of  a  white 
bonding  80  feet  high.  The  light  (fixed)  is  at  36  foet  above  the  sea,  and  visible  aboot  11 
miles.    The  are  Ulominatea  is  966*  (K.  21*  W.  soothward  to  N.  S8*  E.). 
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ronnding  this  point,  in  about  2  fethoms  at  low  tide ;  its  geographical  position  is 
Lat.  87^  58'  88"  N.,  Long.  76°  11'  24"  W.  It  shows  a  fixed  light,  at  37  feet 
above  the  sea  at  high  tide,  visible  11  miles  from  all  parts  of  the  sea  horizon.  A 
fog-bell  is  sounded  in  thick  weather  at  intervals  of  15  seconds.  Soundings 
of  4  to  6  fathoms  will  be  found  within  150  yards  to  the  eastward,  and  2  fathoms 
on  the  shoal  extending  about  a  mile  westward  from  the  lighthouse  between 
N.W.  and  S.W, 

Vessels  drawing  12  to  14  feet  when  passing  up  or  down  the  bay  or  into  the 
river  Potomac,  may  approach  the  lighthouse  safely  to  within  a  distance  of  250 
yards ;  those  of  heavier  draught  should  give  it  a  berth  of  i  mile. 

Smith  Island  (east  side  of  the  Chesapeake).  A  white  building,  30  feet  high, 
on  Fog  point,  the  north-west  extremity  of  Smith  island.  It  shows  ^  fixed  light 
at  85  feet  above  the  sea,  visible  10  miles ;  the  arc  illuminated  is  271''  (S.  80"  £. 
northward  and  westward  to  S.  9""  W.),  and  its  geographical  position  is 
Lat.  88"  2'  4"  N.,  Long.  76*^  2'  15"  W. 

This  light  points  out  the  entrance  to  Kedge  strait,  the  middle  passage  into 
Tangier  sound,  wherein  is  a  depth  of  from  9  to  12  feet  at  low  tide;  and  also 
assists  heavily  laden  vessels  in  clearing  the  extensive  bank  on  the  eastern  side  of 
the  main  channel  up  the  bay.  This  bank  trends  N.  by  W.  and  S.  by  £. 
6i  miles,  is  1^^  miles  broad,  and  has  a  general  depth  over  it  of  from  16  to  18 
feet;  between  it  and  the  shoal  extending  from  Smith  and  Soul^  Marsh  islands, 
there  is  a  channel  20  feet  deep  and  upwards.  The  fiurway  through  Chesapeake 
bay  is  between  this  bank  and  Lookout  point ;  it  may  be  maintained  by  giving  the 
above  islands  a  berth  of  6^  or  7  miles,  or  by  keeping  within  5  miles  of  Lookout 
point,  and  preserving  a  depth  of  not  less  than  6i  and  6  &thoms. 

Lookout  Point,  the  north  point  of  the  mouth  of  the  Potomac,  has  a  white 
building  upon  it,  which  shows  a  fixed  light,  at  87  feet  above  the  sea,  visible 

10  miles ;  the  arc  illuminated  is  292°  (N.  2°  E.  eastward  to  N.  66°  W.).  The 
three-&thom  edge  of  the  off-lying  bank  is  |  of  a  mile  from  the  lighthouse. 

HooPEB  Strait,  the  northern  passage  into  Tangier  sound,  has  a  depth  in  it  of 

11  and  12  feet  and  upwards.  It  is  marked  on  its  south  side  by  a  screw  pile 
lighthouse  erected  on  the  shoal  ground  extending  from  Bloodsworth  island,  in 
Lat.  88°  12'  57"  N.,  Long.  76°  4'  48"  W.  This  building  stands  in  6  feet  water 
and  shows  a  fixed  light  at  85  feet  above  the  sea,  visible  10  miles.  The  are 
illuminated  is  298°  (from  S.  12°  W.  westward  to  S.  50°  E.).  A  fog-bell  is 
attached  to  it. 

Cove  Point,  4  miles  northward  of  the  mouth  of  the  Patuzent,  on  the  western 
side  of  Chesapeake  bay,  is  distinguished  by  a  fixed  light  {varied  hy  a  flash  every 
1^  minutes)  shown  from  a  white  lighthouse,  at  46  feet  above  the  sea,  and  visible 
11  miles.  The  arc  illuminated  is  284°  (N.  87**  W.  eastward  to  S.  17**  W.).  In 
foggy  weather  a  bell  is  rung  by  machinery. 

Shabp  Island,  18  miles  above  Cove  point  and  on  the  eastern  side  of  Chesapeake 
bay,  is  on  the  north  side  of  the  main  entrance  to  Choptank  river.     The  lighthouse 
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b  sitaated  at  about  \  mile  from  the  north  end  of  the  island,  and  consists  of  a  screw 
pile  building  standing  in  7i  feet  water, — ^its  geographical  position  is  Lat. 
88**  87'  64"  N.,  Long.  76*^  22'  19"  W.  The  light  (fixed)  is  85  feet  above  the 
sea,  and  visible  at  the  distance  of  about  10  miles.  The  arc  illuminated  is  274'' 
(8.  6^  W.  westward  to  S.  80^  E.). 

Shoal  water  surrounds  Sharp  island  and  extends  about  H  miles  westward  from 
it.  In  the  channel  between  it  and  Lows  island  the  depth  is  only  16  feet ;  in  that 
southward  of  it,  between  its  surrounding  shoal  and  the  shallow  flats  extending 
northward  and  westward  from  James  island,  it  is  5  to  6^  &thoms. 

Thomas  Point  is  on  the  north  side  of  the  entrance  to  South  river  and  may  be 
recognised  by  Hb  fixed  light.  This  is  shown  from  a  white  building  at  68  feet 
above  the  sea,  and  can  be  seen  from  about  18  miles.  The  arc  illuminated  is 
292''  (N.  2r  W.  eastward  to  N.  70''  W.).  Its  geographical  position  is  Lat. 
88''  54'  26"  N.,  Long.  76"  26'  68"  W. 

A  shallow  spit  projects  a  mile  eastward  from  Thomas  point,  and  is  marked  on 
its  south-east  end  by  a  buoy.  From  Tally  point,  2  miles  further  northward,  a 
similar  danger  runs  out,  the  extremity  of  which  is  likewise  marked  by  a  buoy. 

Gbeenbsbbt  Point. — On  this  point  a  fixed  light  is  shown  from  the  top  of  the 
keeper's  dwelling,  at  50  feet  above  the  sea,  which  is  visible  11  miles.  Ghreenberry 
point  is  the  northern  side  of  the  entrance  to  Annapolis  or  Severn  river,  and  east- 
ward of  it  there  are  very  extensive  flats  which  form  the  northern  boundary  of 
Annapolis  roadstead.  Between  these  flats  and  the  shoal  extending  from  the 
opposite  shore  of  the  bay  the  channel  is  2i  miles  wide,  and  above  8  &thoms  deep. 

Sandt  Point  lies  8^  miles  further  northward,  and  on  the  same  side  of  Chesa- 
peake bay.  The  light  upon  this  point  ib  fixed  {imried  by  a  fiash  every  1^  miniUes) ; 
it  is  shown  from  the  keeper's  dwelling,  at  an  altitude  of  50  feet,  and  may  be 
seen  at  the  distance  of  about  12  miles, — the  arc  illuminated  is  208"  (N.  T  W. 
eastward  to  S.  21**  W.).  Its  geographical  position  is  Lat.  89"  1'  8"  N.,  Long. 
76"  23'  29"  W.    Attached  to  it  is  a  fog-beU.  ^ 

The  steep  edge  of  the  flat  extending  from  Sandy  point  is  marked  by  a  buoy. 

At  about  8  miles  above  Sandy  point  the  hitherto  broad,  deep,  and  straight 
channel,  becomes  narrow,  shallower,  and  winding,  and  continues  so  to  the  head 
of  the  bay,  the  banks  which  extend  from  both  shores  being  very  extensive 
particularly  those  from  the  western  shore,  and  fronting  the  entrance  to  Patapsco 
or  Baltimore  river.  Buoys  are  placed  on  the  most  prominent  knolls  and  pro- 
jections ;  these  with  the  lighthouses  on  Seven-foot  knoll,  North  point,  Pool  island, 
and  Turkey  point,  are  considerable  aids  to  the  navigation,  though  not  sufficient 
to  enable  a  stranger  to  dispense  with  the  services  of  a  pilot. 

Ssven-toot  Enoll  lighthouse  is  on  iron-screw  piles,  driven  into  the  sand  on  a 
7-foot  patch,  situated  on  the  south  side  of  the  principal  channel  into  Baltimore  har- 
bour, at  nearly  4  miles  westward  of  the  main-channel  up  the  bay,  and  8i  miles  North 
from  Sandy  point  light.  It  is  painted  black,  of  a  eirenlar  form,  and  shows  a 
fixed  light,  %^  48  feet  above  water,  visible  11  miles.    Attached  to  the  lighthouse 
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is  a  fog-bell  which  is  struck  by  machinery;  a  fog-horn  is  also  sounded  ererj 
5  minutes  during  hazy  weather. 

North  Point  lighthouses  are  upon  piers,  and  when  in  line  range  with  the  entranee 
of  the  main-channel  into  Baltimore  harbour.  These  two  lights  arejisud,  at  88  and 
42  feet  above  the  sea,  and  visible  10  miles.  North  point  is  on  the  north  side  of 
the  mouth  of  Patapsco  river. 

Pool  Islakd  is  on  the  western  side  of  Chesapeake  bay,  at  about  6  miles  above 
Baltimore  river.  It  has  on  its  north-west  point  a  white  lighthouse  80  feet  high, 
from  which  &  fixed  light  is  exhibited  at  an  altitude  of  86  feet,  visible  10  miles. 
A  fog-bell  is  rung  by  machinery. 

TuBKBY  Point. — ^From  Pool  island  to  Turkey  point  the  distance  is  15  miles. 
This  point,  the  lighthouse  upon  ^diich  is  in  LatI  dQ"*  26'  56"  N.,  Long. 
76""  0'  12"  W.,  may  be  considered  as  the  head  of  Chesapeake  bay,  the  rivets 
Susquehaima  and  Elk  disemboging  into  it  on  each  side.  The  light,  fixed,  is 
65  feet  above  the  sea,  and  may  be  seen  at  the  distance  of  12  miles. 

TidMi. — ^It  is  high  water  at  oape  CSiarles  on  the  days  of  full  and  change,  at 
7h.  45m. ;  mean  rise  and  fjftll  of  springs  5  feet,  neaps  8^  feet.  The  tide  varies 
considerably  in  its  direction,  according  to  the  time  from  high  or  low  water.  The 
flood  sets  in  towards  and  orer  the  tail  of  the  Horsenihoe,  and  the  ebb  from  James 
and  York  rivers  sets  towards  and  over  the  Middle  G-ronnd.  It  is  very  aeeesssty 
to  be  cautious,  particularly  with  a  northerly  wind,  when  standing  towards  the 
Horse-shoe,  as  the  ebb  tide  down  ilie  bay  sets  over  it  strongly  aad  irregularly  in 
a  southerly  direction.  At  point  Lookout  (entranoe  of  the  Potomac),  high  water 
takes  place  on  full  and  change  days  at  12h.  8dm. ;  mean  rise  of  qmngs  1*9  £iet, 
and  of  neaps  0*7  feet ;  tiie  mean  doratioa  of  the  flood  iide  is  6Il  59nu,  of  the 
ebb  6h.  25m.,  and  of  the  intervening  stand  86m.  At  point  Bodkin  (the  south 
point  of  entrance  to  Baltimore  river),  <m  the  days  of  full  and  change,  it  is  high 
water  at  5h.  42m. ;  here  springs  rise  1^  feet,  neaps  }  foot ;  the  duration  of  flood 
tide,  is  5h.  2dm.,  of  ebb  7h.  8m.,  and  of  the  intervening  still  water  15m. 

In  a  bay  where  so  many  and  such  large  rkera  discharge  their  waters  as  in 
Chesiq^ake  bay,  the  force  and  direction  of  the  currents  are  snljeet  to  varied  and 
complicated  influences,  so  that  when  in  the  vicinity  of  any  «of  their  mouths,  the 
effect  of  the  outset  or  indraught  upon  the  vesseFs  way  must  be  duly  considered 
according  to  the  volume  of  water,  the  direction  of  the  river's  channel,  and  the 
proximity  of  neighbouring  banks.  In  the  absence  of  details  and  until  the  com« 
pletion  of  observatiDns  bearing  upon  these  particulars,  the  safest  reliance  will  be 
found  in  practical  and  local  knowledge,  for,  tiiough  the  bay  is  well  lifted  and 
buoyed,  and  a  frequent  use  of  the  hand-lead  may  be  resoorted  to,  the  steepness  of 
the  edges  of  some  of  the  banks  may  defeat  eveiy  core  on  the  port  of  a  stranger. 

Dinetions.— ^rom  cape  Henry  southward  the  shore  is  generally  steep,  as  for 
as  the  Wimble  shoals*  The  greatest  extent  of  off-shore  soun^&igs  is  eartward  oi 
cape  Henry,  where  ihey  extend  70  and  75  miles  from  the  land  to  a  depth  of  100 
fathoms,  with  various  depths  intervening.    At  the  distioce  of  fix)m  ^  to  15  miks 
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from  and  in  the  latitude  (Se""  55'  N.)  of  the  cape,  there  is  a  bank  of  5i  and  9 
fiftthoms,  between  which  and  the  cape  the  depth  is  9  to  12  fiEithoms,  and  there  is 
the  same  depth  to  a  considerable  distance  outside  it.  The  bank  is  of  great 
extent :  eastward  of  it  the  water  deepens  gradually  to  25  fetthoms,  then  shoals 
snddenly  to  20,  and  again  in  like  manner,  suddenly  deepens  to  the  edge  of 
soundings.  The  ground  off  eape  Henry  is  mostly  of  fine  sand,  with,  occasionally, 
pebbles  and  broken  shells ;  thence  to  cape  Hatteras  it  is  commonly  fine  sand 
and  ooze. 

Ships  falling  in  with  the  land  northward  of  the  entrance  of  Chesapeake  bay, 
should  not  stand  in  into  a  less  depth  than  8  or  9  fathoms,  especially  in  about 
the  latitude  of  Smith  Island  lighthouse,  namely  3T  T  N.,  in  order  to  avoid  the 
Shark  and  Smith  Island  shoals.  When  running  along  shore  from  southward,  it 
will  be  proper  to  keep  in  not  less  than  7  fathoms,  until  up  with  cape  Henry. 

Southward  of  cape  Henry  the  water  is  deeper  than  when  in  its  latitude ;  at  12 
leagues  off  the  depth  is  upwards  of  20  fethoms,  fine  gray  sand.  The  land  is  low, 
sandy,  and  seldom  visible  at  a  greater  distance  than  20  miles.  Cape  Henry  is 
also  low,  but  bluff,  and  has  or  had  a  few  trees  on  the  seaward  side,  at  a  short 
distance  from  the  water.  It  is  moderately  steep  on  the  north  side,  and  off  its 
east  side  a  shoal  extends  about  4  cables ;  it  may,  therefore,  be  rounded  with 
safety  at  a  less  distance  than  a  mile.  The  6-hihom  edge  of  the  banks  running 
southward  from  cape  Charles,  is  distant  2j  miles  north-eastward  from  cape 
Henry  ;  the  southern  part  of  the  Middle  Ground  (17  feet)  is  distant  from  cape 
Henry  5^  miles ; — ^the  intervening  space  forms  the  main  channel  into  Chesa- 
peake bay, 

NoBTH  Channel. — This  entrance  to  Chesapeake  bay  is  immediately  southward 
and  westward  of  Smith,  Isaacs,  and  Fisherman  islands  off  cape  Charles,  as  it 
runs  between  them  and  Nautilus  and  Inner  Middle  shoals.  Its  eastern  part  is 
obstructed  by  a  bar  of  15  feet  water,  which  curves  round  from  the  Nautilus  shoal 
in  a  northerly  direction  and  joins  the  bank  extending  easterly  from  Smith  island. 

This  channel  is  more  convenient  to  steamers  than  sailing  vessels,  as  the  ebb 
tide  runs  strongly  and  there  are  cross  tides.  Bring  Smith  Island  lighthouse  to 
bear  North  distant  8  miles,  when  the  depth  wiU  be  3  fathoms;  steer  then 
W.  i  S.,  keeping  the  breakers  on  the  starboard  hand  at  from  }  to  a  mile  distant. 
This  course  leads  across  the  bar  in  15  feet  water,  and  about  midway  between 
the  Isaacs  breakers  and  Nautilus  shoal.  When  Guys  point  (the  northernmost 
point  of  trees  in  sight)  just  opens  westward  of  the  north  end  of  Fisherman  island, 
haul  to  the  northward,  and  steer  with  the  point  a  little  on  the  starboard  bow 
(passing  Fisherman  island  at  the  distance  of  about  ^  mile  on  the  starboard  hand) 
till  abreast  of  Butler's  bluff,  then  haul  to  the  northward  and  westward. 

Keep  the  lead  going  while  passing  through  the  channel,  and  bear  in  mind  that 
there  is  a  shoal  of  11  feet  on  the  range  of  the  east  end  of  Fisherman  island  in 
one  with  the  west  end  of  the  Isaacs. 

Entering  North  channel  from  southward  and  westward,  keep  Richardscm's 
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house  (the  nearest  to  cape  Charles,  with  a  poplar  tree  near  it)  over  and  eastward 
of  the  north  end  of  Fisherman  island,  and  it  will  lead  clear  of  the  sonth  end  of 
the  Inner  Middle.  To  avoid  the  north  end  of  the  Inner  Middle  keep  the  south- 
west end  of  Smith  island  shut  in  with  the  point  of  woods  at  cape  Charles  (1856). 

Middle  Oround. — This  shoal  commences  at  ahont  6  miles  N.N.E.  from  cape 
Henry  lighthouse  (at  which  spot  the  depth  gradually  decreases  from  seaward  to 
8  fathoms)  and  extends  westward  and  north-westward  up  the  hay  for  10  miles. 
It  is  very  steep  on  the  western  side,  as  the  lead  suddenly  fidls  from  2i  &thom8 
into  6i  fathoms.     Its  edge  is  we  helieve  marked  hy  red  buoys. 

Inner  Middle  Shoals. — ^These  shoals  are  north-eastward  from  the  laddie 
Ground.  They  extend  4^  miles  in  a  N.N.W.  and  S.S.E.  direction,  and  are 
from  1  to  1^  miles  wide  ;  the  depth  upon  them  varies  from  8  to  12  and  18  fe^. 
Their  south  end  is  1^  miles  W.  by  S.,  from  the  west  end  of  Isaacs  island.  The 
sea  breaks  on  the  shoalest  part  only  when  there  is  a  swell  setting  in  from  seaward. 

Nautilus. — This  shoal  lies  2  miles  S.  by  E.  i  E.,  from  the  east  end  of  Isaacs 
island.  The  point  of  woods  at  cape  Charles  on  with  Guys  point  is  a  range  for 
its  shoalest  part,  which  is  10  feet. 

Main  Channel. — When  approaching  the  entrance  keep  the  lead  going  con- 
stantly after  striking  in  12  fstthoms,  and  steer  so  as  to  bring  cape  Henry 
lighthouse  on  a  bearing  between  W.S.W.  and  W.N.W. ;  then  haul  in  W.N.W.  4  W., 
passing  it  at  between  1^  and  2  miles  distant.  The  cape  Henry  shore  should  not 
be  approached  nearer  than  a  mile  in  moderate  weather,  and  with  a  N.W.  gale 
into  a  depth  of  not  less  than  8  £Eithoms,  for  then  the  ebb  sets  strongly  to  the 
southward  along  the  shore. 

Approaching  from  northward  and  eastward  in  a  large  vessel.  Smith  island 
lighthouse  should  have  a  berth  given  to  it  of  at  least  10  miles  on  account  of 
Smith  island  and  Shark  shoals,  the  former  (the  outermost)  of  which  is  distant 
7i  miles  from  the  lighthouse  in  an  E.  }  S.  direction,  and  is  very  steep  on  its 
south-eastern  side. 

If  standing  southward  in  a  small  vessel,  within  or  westward  of  Smith  island 
and  Shark  shoals,  keep  in  not  less  than  Si  fisithoms,  to  clear  the  Nautilus  shoal, 
on  the  shoalest  part  of  which  the  depth  is  only  10  feet,  and  direct  the  course 
S.W.,  steering  on  that  bearing  for  the  lighthouse  on  cape  Henry,  and  it  will  take 
across  the  shallow  ground  which  extends  southward  from  cape  Charles  almost  as 
far  as  cape  Henry ;  at  soon  as  the  soundings  increase  to  7  and  10  fiithoms  the 
Main  Channel  will  be  attained,  and  the  bay  may  be  entered  as  before.  The  lead 
should  be  kept  going  throughout  this  route,  that  too  near  an  approach  be  not 
made  to  the  flat  of  11  to  15  feet  which  borders  the  shore  of  cape  Charles. 

When  in-shore,  approaching  from  southward,  stand  to  the  northward  till  the 
woods  of  Willoughby  point  open  northward  of  cape  Henry ;  the  soundings  will 
then  increase  from  7  to  10  fiathoms,  and  the  bottom  change  from  hard  to  sticky 
and  soft  ground. 

Having  continuod  on  a  W.N.W.  \  W.  coarse  till  Cape  Henzy  lighthouse  bears 
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B.  I  E.,  distant  aboat  2i  miles,  the  depth  will  have  decreased  to  10  or  8  fethoms, 
and  a  N.W.  by  N.  coarse  may  be  steered,  which  will  lead  np  in  6i,  7,  and  8 
fathoms,  in  mid-channel  between  the  Tail  of  the  Horse-shoe  and  the  Middle 
Ground.  When  obliged  to  tack  it  should  be  remembered  that  towards  the 
Horse-shoe  the  soundings  decrease  pretty  gradually,  but  towards  the  Middle 
Ghround  Teiy  abruptly. 

As  soon  as  Back  river  light  bears  W.  by  S.  i  S.,  dbtant  6  miles,  change  the 
course  to  N.  |^  E.,  and  it  will  carry  up  Chesapeake  bay  eastward  of  York  spit 
lightvessel,  the  buoy  off  New  Point  shoal.  Wolf  Trap  lightvessel,  and  the  light- 
vessel  marking  the  extremity  of  Rappahannock  9pit  (the  shoal  extending  from 
Windmill  point,  north  side  of  the  entrance  to  Rappahannock  river).  Continue 
this  course  until  abreast  of  the  screw-pile  lighthouse  on  the  spit  extending  from 
Smith  point,  the  south  point  of  Potomac  river.  This  course  (N.  ^  E.)  will  thus 
have  .been  followed  for  a  distance  of  45  miles,  and  in  a  depth  up  to  Windmill 
point  lightvessel  of  5,  6,  and  7  fathoms,  and  thence  to  Smith  point  lighthouse, 
of  7,  8,  4^,  11,  and  18  fathoms. 

The  soundings  off  the  west  shore  of  the  Chesapeake,  between  the  Middle 
Ground  and  Rappahannock  spit  are  regular,  except  at  the  north-east  extremity 
of  New  Point  shoal,  where  from  6  fathoms  the  lead  wiU  almost  immediately  strike 
in  8  &thoms  (on  the  shoal) ; — on  the  west  side  of  Wolf  Trap  lightvessel  the 
soundings  suddenly  decrease  from  86  and  80  feet  to  12  feet  and  thence  to  the 
land  it  is  still  more  shallow, — the  lightvessel  must  therefore  be  always  passed  on 
its  east  side.  On  the  eastern  shore  they  are  irregular,  and  that  side  of  the  bay 
should,  therefore,  be  approached  with  caution,  particularly  in  the  vicinity  of 
Cherrystone  inlet  lighthouse.  As  a  general  rule,  however,  if  the  depth  of 
6  fathoms  and  upwards  be  maintained,  the  shore-banks  will  be  avoided.  Between 
Rappahannock  spit  and  Smith  point,  the  soundings  in  the  channel  vary  from 
8}  to  20  fathoms,  the  banks  fringing  the  western  shore  are  steeper, — ^from  the 
south  end  of  Tangier  island  a  shoal  of  11  to  15  feet  extends  into  the  bay  a  con- 
siderable distance. 

From  abreast  Smith  point  pile  lighthouse  change  the  course  to  N.  by  W.  }  W., 
and  run  in  that  direction,  in  soundings  decreasing  from  10  and  15  to  7  fieithoms, 
muddy  bottom,  until  point  Lookout  lighthouse  bears  West,  distant  4  miles,  then 
steer  N.  by  W.,  and  it  wiU  take  you  about  1^  miles  eastward  of  Cove  point  light- 
house, in  depths  varying  but  little  from  7  fathoms.  If  obliged  to  tack,  observe 
that,  generally  speaking,  the  western  shore  of  the  bay  is  clean  and  regular  in  its 
soundings,  but  that  the  eastern  side  has  many  shoals  and  flats  making  well  out 
into  the  bay,  especially  opposite  Lookout  point,  which  should  be  approached  with 
care  by  a  vessel  of  large  draught. 

With  Cove  point  light  bearing  West  distant  li  miles,  steer  N.  by  W.  i  W., 
in  from  9  to  12  and  6  fathoms,  tiU  the  lighthouse  on  the  north  end  of  Sharp 
island  bears  East.  The  bank  along  the  western  side  of  the  bay  is  only  from  ^  to 
}  of  a  mile  wide,  and  has  in  many  parts  of  it  a  depth  of  5  and  6  fathoms  close  to 
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its  edgBf  so  that  the  land  should  haye  a  berth  of  a  mile  or  more  on  that  side ;  the 
western  sides  of  James  and  Sharp  islands,  at  the  entrance  to  Choptank  riTery 
require  a  berth  of  2  miles,  for  the  shoals  from  them  project  If  miles*  and  are 
Tery  shallow  and  steep. 

Having  arrived  at  the  above  position,  namely,  with  Sharp  island  Ughthoiue 
East,  distant  4  miles,  steer  N.  i  E.  8^^  miles,  keeping  in  a  depth  of  5  and 
6  fathoms,  and  upwards,  and  it  will  take  you  to  abreast  the  middle  of  Poplar 
island.  In  this  part  of  the  bay  the  shore-banks  are  broadest  on  the  eastern  sUe, 
and  are  veiy  steep  off  Poplar  island,  where  from  17  ftthoms  the  lead  strikes  in  6» 
and  then  li  fiathoms,  the  latter  being  1^  miles  from  the  island.  The  shoal  is 
likewise  broad  off  Holland  point,  the  south  side  of  Herring  bay,  on  the  weatem 
shore  of  the  Chesapeake. 

From  the  middle  of  the  bay  at  Poplar  island  steer  N.  by  E.  f  E.,  as  fiur  as 
Sandy  point  lighthouse,  and  pass  eastward  of  the  buoys  moored  at  the  eztremitiea 
of  the  spits  running  off  from^  Thomas,  Tally,  and  Sandy  points,  preserving  as 
nearly  as  possible  the  middle  of  the  channel.  Above  Sandy  point  the  channel 
becomes  narrow  and  winding,  and  can  only  be  safely  navigated  with  the  aid  of 
local  knowledge. 

Baxnvton  Boads.  formed  at  the  confluence  of  the  rivers  James,  Nansemcmd, 
and  Elizabeth,  constitute  one  of  the  most  important  anchorages  in  the  United 
States.  The  channel  varies  from  f  mile  in  width  at  its  entrance,  between  fort 
Monroe  and  the  Bip  Baps  shoal,  to  2  miles  at  its  inner  end,  and  is  over 
4  miles  in  length ;  within  this  space  the  depth  is  4i  to  18  &thoms  on  a  bottom 
mostly  of  mud  and  sand.  The  approach  to  it  from  the  entrance  of  Chesapeake 
bay,  is  between  the  bank  fringing  the  shore  from  cape  Henry  to  Willoughby  spit 
(on  the  south  side),  and  the  Horse-shoe  bank  and  its  tail  (on  the  north  side) ;  it 
has  a  width  of  }  mile  where  narrowest,  a  depth  of  not  less  than  5  fathoms,  and 
trends  first  W.N.W.  i  W.  10  miles,  and  then  W.  i  S.  IJ  miles,  to  fort 
Monroe,  on  Old  Point  Comfort.  At  this  point  it  is  high  water  on  the  days  of 
fall  and  change  at  8h.  17m. ;  springs  rise  and  ML  8  feet,  neaps  2  £3et ; — the 
mean  duration  of  the  flood  stream  is  6h.  Im. ;  of  the  ebb  6h.  26m.,  and  of  the 
intervening  still  water  14m. 

In  addition  to  the  lightvessel  on  the  north  side  of  Willoughby  bank,  and  the 
light  on  Old  Point  Comfort,  mentioned  on  page  679,  there  is  a  small  >ivAi  (beacon) 
light  on  the  south-west  end  of  that  point,  at  21  feet  above  the  sea,  visible  9  miles, 
which  is  useful  as  a  guide  to  small  vessels  proceeding  to  the  anchorage  inside 
Hampton  bar  to  abreast  Hampton  creek. 

When  bound  into  Hampton  roads,  and  being  on  the  channel  course  of  W.N.W. 
^  W.  {see  page  686),  continue  in  that  direction  (making  allowance,  however,  for 
the  tides,  by  steering  i  a  point  more  southerly  on  the  flood,  and  i  a  point  more 
northerly  on  the  ebb)  until  up  with  Willoughby  lightship  which  pass  on  its  nortli 
side.  From  the  lightvessel  steer  for  fort  Monroe  until  it  is  distant  about  |  mile, 
when  the  course  may  be  steered  (about  S.W.  i  W.)  into  the  roadstead. 
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Wlien  tacking  in  the  course  from  cape  Heni^  it  shonld  be  remembered  that 
both  WiUonghby  and  Horse-shoe  bankaare  steep,  and  that  the  channel  is  here 
only  i  mile  wide.  If  Old  Point  Comfort  lighthouse  be  kept  a  little  open  south- 
ward of  Willonghbj  lightvessel,  it  will  clear  the  shoalest  part  (17  feet)  of  the 
Tail  of  the  Horse-shoe  ;  and,  when  within  8  or  4  miles  of  the  lightvessel,  if  the 
latter  be  kept  in  range  with  the  lighthouse  it  will  dear  the  sonthem  edge  of  the 
Horse-shoe  in  28  feet.  Small  yessels  coming  down  Chesapeake  bay  for  Hampton 
roads  can  cross  the  Horse-shoe  in  17  feet  by  bringing  the  lightvessel  in  one  with 
the  Rip  Baps,  about  W.S.W. 

When  the  east  end  of  the  Rip  Raps  is  on  with  Sewall  point,  S.S.W.  f  W.,  the 
course  may  be  altered  to  S.W.  i  W.,  which  will  carry  in  midway  between 
Old  Point  Comfort  lighthouse  and  the  Rip  Raps.  Within  the  forts  anchor  in 
from  7  to  10  fathoms,  with  the  lighthouse  bearing  from  N.E.  i  N.  to  N.E.  i  E., 
distant  1,  2,  or  8  miles ;  and  moor  with  an  open  hawse  to  the  northward  and 
eastward. 

NoBFOLK. — Elizabeth  river  empties  itself  into  Hampton  roads  at  about  8  miles 
south-westward  from  fort  Monroe.  The  distance  from  the  roadstead  to  the  city  of 
Norfolk  is  7  miles  ;  on  the  opposite  bank  of  the  river  are  the  towns  of  Portsmouth 
and  Gosport.  A  depth  of  not  less  than  8^  fathoms  can  be  carried  all  the  way 
up,  but  the  channel  from  18  feet  water  on  each  side,  is  only  2  to  1  cable  in 
width,  and  is  well  defined  by  buoys  and  a  lighthouse,  which  latter  is  built  on  the 
western  side  of  the  channel,  at  -}  of  a  mile  N.E.  from  the  east  end  of  Craney 
island,  and  4  miles  above  Hampton  roads,  and  bears  a  fixed  light  elevated  52 
feet  above  the  water  and  visible  12  miles ;  a  fog  horn  and  bell  are  sounded 
alternately  every  5  minutes  in  thick  and  hazy  weather.*  There  are  extensive 
ship-building  works  at  Norfolk,  and  a  small  fixed  light,  visible  6  miles,  is  shown 
from  the  wharf  at  the  Naval  hospital.' 

Here,  on  the  days  of  full  and  change  it  is  high  water  at  8h.  49m.,  sprmgs 
rise  8},  and  neaps  2}  feet.  The  mean  duration  of  the  flood  tide  is  6h.  48m.,  of 
the  ebb  6h.  4dm.,  and  of  the  intervening  stand  42m. 

When  proceeding  from  the  anchorage  in  Hampton  roads  up  Elizabeth  river  to 
Norfolk,  keep  Wilioughby  lightship  a  little  open  northward  of  the  Rip  Raps,  to 
clear  the  shoal  between  the  latter  and  Sewall  point,  and  do  not  get  into  a  less 
depth  than  4^  fathoms,  as  the  bank  is  steep.  When  the  fort  on  the  east  end  of 
Craney  island  bears  S.  f  W.,  the  channel  will  be  open,  and  may  be  entered  on 
that  bearing ; — proceed  on  about  S.  i  W.,  steering  from  buoy  to  buoy,  and  pass 
the  lighthouse  on  its  east  side. 


•  This  lighthoase  is  a  sqaare  wooden  bnilding  with  watoh  room  and  lantern  above  its  centre. 
It  is  erected  on  an  iron  sorew-plle  foundation,  octagonal- in  plan,  21  i  feet  above  high  water, 
ordinary  springs,  and  painted  red.  The  sides  of  the  baUding,  and  the  watch  room  below  th« 
lantern  are  painted  white,  and  the  roof  slate  ooloar.  The  light  is  shown  over  an  arc  of  277^ 
(N.  13*  E.  eastward  to  N.  70»  W.). 

Y  T 
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Jam«s  BiT«r; — ^the  snnrey  of  this  riyer  has,  we  believe,  not  been  complied 
(1869).  From  Newport  News  point,  the  distance  np  the  river  to  City  point, 
where  the  Appomattox  empties  itself,  is  66  miles,  and  to  Richmond  87  miles. 
On,  and  about  9}  miles  within  the  month  of  the  Appomattox  stands  the  town  oi 
Petersburg.  The  river  is  wide  and  deep  at  its  entrance,  bat  is  veiy  narrow  at 
Richmond,  which  city  can  only  be  reached  by  vessels  of  very  light  dranght.  At 
City  point,  on  fall  and  change  days  it  is  high  water  at  2h.  11m. ;  springs  rise 
8  feet,  neaps  2^.  Here  the  mean  duration  of  the  flood  is  5h.  14m.,  of  the  ebb 
6h.  68m.,  and  of  the  intervening  stand  82m. 

At  7i  miles  above  Newport  News  point,  and  below  Sandy  point,  on  the  lower 
end  of  the  shoal,  and  on  the  starboard  side  of  the  main  channel  going  up  the 
river,  there  is  a  Jiaed  light,  shown  from  a  screw-pile  stracture,  visible  9  miles. 
Nearly  5^  miles  further  up,  also  on  the  starboard  side  of  the  main  channel,  and 
on  the  Point  of  Shoals  in  about  the  centre  of  the  curve  of  the  river  forming 
Burwell  bay,  is  another  of  the  same  description.  Five  miles  still  further  stands 
a  third  of  a  like  character,  placed  on  the  Deep  Water  shoals,  and  likewise  on  the 
starboard  hand.  The  fourth  (on  the  port  side  of  the  river)  is  exhibited  from  the 
light-keeper's  house  on  Jordan  point,  86  miles  above  the  third  li^t,  at  86  leet 
above  the  water,  and  visible  10  miles.  All  these  lighthouses  are  furnished  with 
fog  bells. 

Ziyim  BaTaa  Boads, — ^This  roadstead  is  just  within  the  entrance  of  the 
Chesapeake,  westward  of  cape  Henry.  When  intending  to  anchor  here,  it  is  only 
necessary  to  double  the  cape  at  the  distance  of  about  a  mile,  and  then  haul  in  to 
the  westward.  The  best  anchorage  is  in  from  7  to  4  fiathoms,  abreast  the  en- 
trance of  Lynn  Haven  river.  Westward  of  and  before  the  river*s  mouth,  the 
shore-bank  extends  off  f  mile  to  the  depth  of  18  feet. 

Tork  BiTor  has  its  entrance  bounded  on  the  north  side  by  the  Hog  islands  and 
the  extensive  York  spit,  and  on  the  south  side  by  the  Drum  island  and  Poquoein 
flats,  which  form  a  continuation  of  the  Horse-shoe  bai^  to  the  north-westward. 
The  fairway  into  the  river  is  only  f  mile  wide,  from  the  depth  of  6  fathoms  on 
each  side,  and  a  depth  of  not  less  than  6^  fathoms  can  be  carried  in  as  fieur  as, 
and  even  considerably  above  Yorktown  and  Gloucester  point.  West  point 
(usually  considered  the  western  termination  of  York  river,  being  the  point  where 
the  rivers  Matapony  and  Pamunkey  enter  it)  is  22  miles  above  Yorktown ;  the 
channel  to  it  is  very  narrow  and  gradually  decreases  in  depth  from  18  &thoms  at 
the  entrance  to  8^  fathoms.  At  Moody's  wharf,  14  miles  above  Yorktown,  it  is 
high  water  on  the  days  of  Ml  and  change  at  9h.  85m. ;  springs  rise  8  feet. 

Having  followed  the  before-mentioned  (page  686)  N.W.  by  N.  course,  from 
cape  Henry,  till  Back  River  light  bears  W.  by  S.  i  S.,  steer  N.W.  i  W.,  and 
pass  in  between  the  red  and  black  buoys,  with  the  latter  on  the  port  side.  The 
lead  and  compass  must,  however,  be  the  chief  reliance.  If  obliged  to  tack  keep 
to  the  southern  side  of  the  channel  as  the  soundings  there  decrease  gradually, 
whilst  on  the  York  spit  side  they  change  suddenly. 
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Moi4a«k  Bay  is  immediately  northward  of  York  riyer.  Its  entrance  is 
between  York  spit  and  New  Point  Comfort,  and  is  divided  into  two  channels  hy 
the  New  Point  shoal.  Four  rivers  fall  into  the  bay,  namely,  the  Severn,  Ware, 
North,  and  East  rivers ;  these  are  navigable  by  vessels  of  50  to  60  tons  burden. 
In  the  middle  of  the  bay  the  general  depth  is  8  and  8i  fathoms.  The  anchorage 
is  exposed  to  winds  blowing  between  E.S.E.  and  S.S.E.  The  Severn  river  may 
be  left  with  winds  between  N.W.  and  S.W. 

SappaiiaiiBoek  mtT«r. — The  entrance  of  this  river  is  24^  miles  northward  of 
that  of  the  York  river,  and  lies  between  Stingray  and  Windmill  points  and  the 
shoals  projecting  therefrom.  The  channel  in  has  a  width  of  li  miles,  and  a 
depth  of  from  4^  to  5^^  &thoms  ;  further  np  the  water  is  deeper  and  the  breadth 
of  the  chaimel  is  less.  At  Tappahannock,  which  is  situated  on  the  west  bank  of 
the  river,  86  miles  within  Windmill  point,  it  is  high  water  on  the  days  of  full  and 
change  at  Oh.  82m. ;  springs  rise  2,  neaps  1^  feet.  The  flood-tide  continues  to 
run  for  5fa.  21m.,  and  the  ebb  7h.  6m. 

When  entering  this  river,  it  is  advisable  to  keep  over  more  to  the  south  shore 
than  the  north,  Kappahannock  spit  being  steep.  The  course  up  the  bay,  as 
already  noticed,  is  N.  }  E.  When  Stingray  lighthouse  bears  N.W.  by  N.,  steer 
N.N.W.  for  the  river,  and  pass  the  lighthouse  on  its  north  side  keeping  in  not 
less  than  4  fiEtthoms.  The  river  will  now  be  open,  and  may  be  safely  entered, 
provided  a  mid-channel  course  be  followed.     Strangers  should  employ  a  pilot. 

SPotomae  Biver. — This  river  divides  Virginia  and  Maryland,  and  upon  its  left 
bank,  at  90  miles  within  its  mouth,  is  the  city  of  Washington,  with  the  town  of 
Alexandria  nearly  opposite,  both  of  which  can  be  reached  even  by  vessels  of  large 
draught.  At  point  Lookout  on  the  days  of  full  and  change  it  is  high  water  at 
Oh.  82m. ;  mean  rise  of  springs  nearly  2  feet,  of  neaps  }  of  a  foot.  The  mean 
duration  of  the  rising  tide  is  5h.  59m.,  of  the  &lling  tide  6h.  19m.,  and  of  the 
intervening  stiU  water,  or  stand,  85m. 

When  bound  into  this  river,  the  course  up  Chesapeake  bay  to  abreast  Smith 
point  lighthouse  is  N.  ^  E.  This  lighthouse  should  have  a  good  berth  given  to 
it,  and  must  always  be  passed  on  its  east  side.  Supposing  it  to  bear  South 
distant  one  mile,  the  course  up  the  river  to  abreast  Piney  point  is  N.W.  i  W. 
21  miles. 

Piney  point,  12  miles  within  point  Lookout  and  on  the  same  side  of  the 

Potomac,  is  distinguished  by  a  white  lighthouse  80  feet  high,  which  shows  A/uced 

light  at  85  feet  above  the  sea,  visible  10  miles ;  the  arc  illuminated  is  US'" 

(N.  27°  W.  westward  to  S.  89"  E.).     Blackistone  island  11  miles  further  up  and 

also  on  the  north  side  of  the  channel,  has  9k  fixed  light  upon  it,  46  feet  above  the 

water,  visible  12  miles ;  the  arc  illuminated  is  822°  (N.  2°  W.  westward  to 

N.  86°  E.).     At  Lower  Cedar  point  (between  the  point  and  Yates  point,  above 

the  Eettlebottoms),  there  is  a  screw-pile  lighthouse  standing  in  8  feet  water, 

which  shows  a  fixed  light  at  85  feet  above  the  water  visible  11  miles  ;  the  arc 

illuminated  is  267°  (N.  56°  W.  eastward  to  S.  82°  W.)  and  attached  to  the  build- 

yy2 
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ing  there  is  a  fog-bell.  A  screw-pile  lighthouse  has  also  been  erected  on  the  flats 
at  Upper  Cedar  point,  opposite  the  month  of  Tobacco  river ;  it  is  in  8^  feet  water, 
and  shows  a  fixed  light  at  85  feet  above  the  water,  visible  11  miles, — the  arc 
illuminated  is  280**  (N.  70°  W.  eastward  to  S.  80°  W.),  and  there  is  a  fog-beD. 
Lights  (fixed)  are  also  shown  at  fort  Washington  and  at  Jones  point,  near 
Alexandria. 

The  navigation  of  the  river  is  not  easy,  especially  above  Blackistone  island,  for 
though,  as  a  general  rule,  the  fairway  channel  is  in  the  middle  of  the  river, 
several  exceptions  occur,  caused  by  the  projection  of  banks  from  the  sonthem  or 
western  shore.  Hence,  only  those  having  a  local  knowledge  of  these  and  of  the 
various  windings  of  the  river,  can  take  a  vessel  up  in  safety. 

Cornfield  Harbour,  immediately  within  and  westward  of  point  Lookout,  may  be 
entered  by  rounding  the  lighthouse  on  that  point  at  the  distance  of  a  mile  (not 
nearer,  because  of  the  shoal  extending  from  the  point)  and  then  hauling  np 
north-eastward.     Anchorage  may  be  obtained  in  any  convenient  depth. 

8l  Mary  River  (in  Potomac  river),  the  mouth  of  which  is  6^  miles  north-west- 
ward  of  Point  Lookout  lighthouse,  is  sufficiently  deep  to  admit  large  vessels,  there 
being  86  to  17  feet  water  in  mid-channel.  Vessels  may  anchor  at  about  8  miles 
within  the  entrance,  in  front  of  Carthagena  creek,  in  8}  to  4  &thoms  ;  or,  frurther 
up  the  river  in  4}  to  8  &thoms,  and  it  should  be  borne  in  mind  that  the  deepest 
water  is  always  in  the  middle  of  the  stream  as  the  shore  on  each  side  is  Uned  for 
a  short  distance  out  by  a  mud  bank. 

Patozaat  BiT«r  falls  into  Chesapeake  bay  at  about  18  miles  northward  of  the 
Potomac,  and  8  miles  southward  of  Cove  Point  light.  The  channel  into  it  is 
reduced  to  little  more  than  i  mile  in  width  by  shoals  extending  from  the  shore 
on  each  side. 

The  course  up  the  bay  is  N.  by  W.  until  Cedar  point,  the  south  point  of  the 
entrance  to  the  river  bears  West  distant  2  miles ;  steer  now  N.W.  until  Cove 
Point  lighthouse  bears  N.  by  W.  i  W.  when  the  course  should  be  altered  to 
W.  ^  S.  As  soon  as  the  river  appears  open,  which  it  will  do  after  following  this 
course  (W.  J  S.)  about  1^  miles,  steer  in  a  S.W.  by  W.  i  W.  direction.  To 
ascend  the  river  strangers  should  employ  a  pilot,  although  there  is  no  difficulty 
if  the  mid-channel  be  maintained. 

Approaching  from  northward,  when  Cove  Point  lighthouse  bears  West,  distant 
1^  miles,  steer  S.  by  W.  for  Cedar  point  until  distant  from  it  1|  miles,  when  the 
course  should  be  altered  to  W.  i  S.  as  before. 

Large  vessels  usually  anchor  in  the  entrance  to  the  river,  in  4  to  4^  fathoms, 
with  Cove  Point  lighthouse  bearing  North ;  small  jessels  generally  run  about 
2i  miles  into  the  river  and  anchor  under  Drum  point,  the  north  point  of  the 
entrance. 

On  the  foregoing  courses  the  depths  range  from  4^  to  12  fathoms.  The  mean 
rise  of  spring  tides  is  about  2  feet,  and  of  neaps  |  of  a  foot.  On  the  days  of  foil 
and  change  high  water  takes  place  at  Drum  point  at  Ih.  16m. ;  the 
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duration  of  a  rising  tide  is  6b.  48m.,  of  a  filling  tide  6h.  45m.»  and  of  the 
intervening  stand  25m. 

••vtra  BiT«r. — ^Like  the  preceding  rivers,  the  Severn  fells  into  Chesapeake 
bay  on  its  western  side  ;  it  is  distant  about  88  miles  northward  of  the  Patnxent. 
Its  entrance  is  between  Tally  point  and  Greenberry  neck,  which  bear  from  each 
other  N.  f  W.  and  S.  f  E.  2  miles,  bnt  the  channel  between  the  off-lying  shallows, 
wherein  is  a  depth  of  8  fathoms  and  upwards,  is  only  i  mile  broad.  This  channel 
is,  we  believe,  marked  by  black  bnoys  on  the  south-west  and  red  buoys  on  the 
north-eastern  side.  Annapolis  is  built  on  the  south  bank  of  the  river,  at  about 
2  miles  within  its  mouth.  It  is  high  water  at  4h.  88m.,  on  the  days  of  full  and 
change  ;  springs  rise  1,  and  neaps  }  of  a  foot ; — the  flood  continues  6h.  11m., 
ebb  6h.  15m.,  and  the  intervening  still  water  82m. 

The  roadstead  is  at  the  mouth  of  the  river,  and  has  a  depth  varying  from 
8^  to  7  fathoms.  The  best  position  for  large  vessels  is  in  7  or  8  fathoms, 
muddy  bottom,  with  the  State  House  in  line  with  Horn  point,  N.W.  by  W.  i  W., 
and  Thomas  Point  lighthouse  S.W.  by  S. ;  this  anchorage  is  8i  miles  from  the 
city.  Smaller  vessels  go  frurther  in,  and  bring-to  in  about  Si  fathoms,  with  the 
State  House  a  little  open  southward  of  Horn  point,  and  Thomas  Point  lighthouse 
open  eastward  of  Tally  point,  S.  by  W.  J  W. 

Vessels  bound  to  Annapolis  should  steer  up  the  bay  as  previously  directed, 
preserving  the  middle  of  the  channel  as  nearly  as  possible,  and  giving  Thomas 
and  Tally  points  a  berth  of  1^  miles  to  avoid  the  shallows  running  from  them, 
the  extremities  of  which  are  each  marked  by  a  buoy.  When  Thomas  Point  light- 
house bears  W.  by  S.  i  S.,  the  whole  length  of  the  river  will  be  open,  and  the 
conrse  should  be  directed  into  it,  in  a  N.W.  i  N.  direction.  When  running  in, 
vessels  will  pass  close  to  the  south  side  of  the  red  buoy  off  Greenberry  point,  and 
north  of  the  black  buoy  off  Horn  point ; — ^from  this  latter  buoy  haul  towards  fort 
Madison,  and  anchor  in  the  middle  of  the  river,  in  19  feet  vrater,  muddy  bottom. 
Vessels  of  under  12  feet  draught  can  steer  direct  for  fort  Severn,  and  anchor  in 
fr*om  18  to  14  feet  water,  muddy  bottom,  abreast  the  city. 

p»ta9seo  Bivvr. — ^Patapsco  river  is  11  miles  north  of  Severn  river,  and  on  the 
same  side  of  Chesapeake  bay.  Baltimore,  the  chief  city  of  Maryland,  is  on  the 
north  bank  of  the  river,  at  about  9  miles  from  its  mouth.  The  channel  of  the 
river  has  been  deepened  by  dredging,  and,  although  veiy  narrow  in  the  greater 
part  of  its  length,  has  sufficient  water  in  it  at  low  tide  to  permit  the  passage  of  the 
largest  vessels  to  the  city.  Its  general  direction  is  first  W.N.W.,  and  then  N.W., 
it  is  well  defined  by  black  buoys  on  the  south-western,  and  red  or  striped  buoys 
on  the  north-eastern  side.  The  principal  portion  of  the  harbour  lies  on  the 
sdtith-east  side  of  the  city,  its  entrance  being  between  fort  M'Henry  and  Laza- 
retto lighthouse ;  in  this  part  there  is  a  depth  of  10  to  18  feet  close  to  the 
wharves,  but  in  Ridgley  cove,  on  the  south-west  side  of  Baltimore,  there  is  not^ 
we  believe,  more  water  than  9  to  12  feet. 

At  Bodkin  lighthouse,  on  the  south  side  of  the  entrance  to  the  Patapsco,  it  is 
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high  water  on  the  days  of  fiill  and  change  at  5h.  42m.,  and  at  Battunore 
50  minntes  latter ;  at  the  former,  spiings  rise  1^,  and  neaps  4  of  a  foot,  and  the 
mean  duration  of  the  flood  is  5h.  28m.,  of  the  ehh  7h.  8m.,  and  of  the  inter- 
yening  still  water  15m. ;  and  at  the  latter  place  spring  tides  rise  li,  and  neaps 
nearly  1  foot,  npon  the  ayerage,  and  the  duration  of  the  flood  is  5h.  54m.,  of  the 
ehb  6h.  88m.,  and  of  the  intenrening  stand  44m. 

Besides  the  fixed  lights  mentioned  on  pages  688-4,  exhibited  from  the  lighthoosea 
on  the  8eyen-foot  knoll  (off  Bodkin  point),  and  on  the  North  point,  there  is  a 
fixed  light  at  fort  Carroll,  and  another  at  Lazaretto  point  (opposite  fort  M'Henrr). 
Fort  Carroll  is  in  the  middle  of  the  riyer,  8|  miles  aboye  North  point,  and  near 
the  edge  of  the  shallow  bank  forming  the  north-eastern  side  of  the  channel, 
opposite  Hawkins  point;  the   light  is  87  feet  aboye  the  water,   and  visible 

10  miles ;  attached  to  it  is  a  fog-bell  which  is  rung  by  machinery.  Lazaretto 
point  is  84  miles  aboye  fort  Carroll,  and  forms  the  eastern  side  of  the  entrance 
to  Baltimore  harbonr  proper;  the  light  on  the  extremity  of  this  point  is  85  feet 
aboye  the  water. 

Haying  ascended  the  bay  by  the  directions  preyionsly  giyen,  so  soon  as  Sandy 
point  lighthonse  bears  West,  distant  1^  miles,  steer  N.  by  E.  |  E.  for  the  Lower 
and  Upper  Fiye-fieithom  bnoys  (striped),  which  may  be  passed  on  either  side ;  it 
is,  howeyer,  not  adyisable  to  decrease  the  depth  below  4  fiMJioms,  for  between 
that  depth  and  the  western  shore  there  are  a  nnmber  of  small  knolls,  only  8  to 

11  and  18  feet  water.  The  banks  at  the  entrance  of  Chester  riyer  are  extensiye 
and  steep,  so  that  considerable  care  shonld  be  taken  to  preserye  the  fiurway. 
From  the  Upper  Fiye-fathom  bnoy  steer  N.N. W.  for  the  Entrance-bnoy  (striped), 
when  ap  with  which  the  lights  on  North  point  will  be  in  range ;  if  the  lights  are 
not  yisible,  anchor  in  4  fathoms  water.  If  they  can  be  seen,  and  haying  brought 
them  in  line,  the  course  into  the  riyer,  between  the  buoys,  is  about  W.N.W., 
till  abreast  Sparrow  point,  and  then  N.W.  ^  N.,  between  fort  CarroU  and  Haw* 
kins  point,  as  far  as  fort  M'Henry ;  in  the  former  part  of  the  channel  a  steam-tug 
or  pilot  is  yery  necessary,  especially  to  a  large  yessel,  on  account  of  the  narrow- 
ness of  the  channel.  For  smaller  yessels,  there  is  a  much  wider  channel,  as  a 
depth  of  15,  16  and  17  feet  wiU  be  found  in  a  good  stretch  on  each  tack. 

Bnsqu^hanna  BlT«r. — ^The  town  of  Hayre  de  Grace,  at  the  mouth  of  this  riyer, 
is  generally  considered  to  be  the  termination  of  the  narigable  part  of  Chesapeake 
bay.  Its  wharyes  can  only  be  reached  by  yessels  of  6  feet  draught  and  under; 
those  drawing  more  water  must  unload  or  load  at  Spesutie  isUuid,  opposite 
Turkey  point,  as  the  interyening  bay  is  shallow  throughout,  excepting  that  in  its 
western  part  there  is  a  narrow  channel  of  6  to  16  feet  leading  to  Susquehanna 
riyer,  and  in  its  eastern  another,  8  to  10  feet  deep,  leading  into  the  North^Ast 
riyer.  The  light  on  Turkey  point  has  been  described  on  page  684;  besides  this 
there  is  a  fiaed  light  on  Donoho  battery  (on  the  east  side  of  the  elbow  of  the 
channel,  at  4^  miles  N.W.  1  W.  from  Turkey  point  lighthouse)  which  is  86  feet 
high,  and  wsible  10  miles.     The^o^  light  on  Concord  point  (2}  miles  N.  |  W« 
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from  ilshing  battery)  is  40  feet  aboYe  the  water,  and  may  likewise  be  seen  from 
the  distance  of  10  miles. 

When  bound  into  Susquehanna  river,  steer  from  the  Upper  PiTe-fathom  buoy 
(off  the  mouth  of  Patapsco  riyer)  N.  by  E.  }  E.,  until  Swan  point  bears  East 
distant  If  miles  and  Seven-foot  knoll  light  bears  W.  by  N.  4  miles,  when  steer 
N.E.  by  N.  until  the  south  point  of  Pool  island  bears  N.  }  W.  8i  miles,  giving 
Mitchells  bluff  a  berth  of  |  mile ;  thence  the  course  is  N.N.E.  i  E.,  passing 
820  yards  westward  of  Worton  point  buoy.  With  Worton  point  bearing  S.  by  E. 
li  miles  and  the  Wahiut  tree  E.  by  S.  i  S.  IJ  miles,  steer  N.E.  by  E.  J  E. 
giving  Howells  point  a  berth  of  i  a  mile.  Having  passed  the  mouth  of  the 
Sassafras  river,  Grove  point  (its  north  point  of  entrance)  bearing  S.E.  by  S., 
distant  1}  miles,  and  Turkey  point  light  bearing  N.W.  distant  ^i  miles,  change 
the  course  to  N.N.E.  i  E.  When  Turkey  point  light  bears  East  distant  1^  miles, 
the  course  is  N.N.W.  }  W.,  until  Locust  point  bears  W.  J  N.  distant  t  niile, 
and  Turkey  Point  light  S.E.  i  E.  2}  miles,  then  make  a  N.W.  |  W.  course  for 
nearly  a  mile  until  Locust  point  bears  S.  i  E.  distant  f  mile,  then  steer  W.  i  N. 
until  the  persimmon  tree  ranges  with  two  pophir  trees  at  Webster's  house  bear- 
ing S.  by  W.  Stand  to  northward  and  eastward  on  this  range  until  the  Susque- 
hanna river  opens  and  Havre  de  Grace  light  on  Concord  point  bears  N.W. 
distant  i  mile,  when  anchor  or  follow  the  buoys  up  the  river.  It  is  to  be  noted 
that  the  Devil's  Ishmd  banks  opposite  point  Concord,  are  nearly  dry  at  low  water. 
The  channel  leading  towards  Havre  de  Grace  light  is  so  narrow  and  crooked  that 
strangers  must  be  altogether  guided  by  the  load  and  must  not  attempt  to  run  in 
during  night.  The  channel  westward  of  Pool  island  should  not  be  attempted  by 
strangers;  its  least  depth  at  low  tide  is  7  feet  (1861). 

Ohmautr  BiT«r  is  on  the  east  side  of  Chesapeake  bay,  nearly  opposite  Patapsco 
river.  Chestertown  is  on  its  west  bank,  22  miles  from  the  entrance  following  the 
windings  of  the  river,  and  can  be  reached  only  by  vessels  of  moderate  draught, 
the  least  water  in  the  channel-way  being  about  11  feet  at  low  tide.  The  depth 
is  4  to  5  fiftthoms  in  the  entrances  between  the  banks  extending  from  Swan  point 
and  Kent  island,  the  extremities  of  which  are  marked  by  buoys,  and  this  increases 
to  6,  7  and  10  &thoms  as  the  river  is  ascended  to  a  distance  of  6  miles ;  it  then 
gradually  decreases  to  the  town.  The  deepest  water  in  the  river  is  always  in 
mid-channel. 

Bound  to  Chester  river  from  southward,  follow  the  directions  previously  given 
until  arrived  at  the  Lower  Five-fjEithom  buoy,  then  steer  E.  by  S.  i  S.,  and  pass 
the  red  buoy  on  the  north-east  extremity  of  Kent  Island  spit  on  its  north  side ; 
haul  close  round  it,  and  steer  S.  by  W.  until  the  tall  poplar  tree  on  Love  point, 
be&rs  N.W.  {  W.,  when  the  anchor  may  be  cast  in  6  fjEithoms,  soft  bottom,  on 
the  west  side  of  the  channel.  When  the  wind  blows  from  northward  small 
vessels  can  run  further  in,  and  anchor  eastward  and  northward  of  Hail  point,  the 
channel  up  the  middle  of  the  river  being  clear  and  deep. 

enoptaak  Biver. — Choptank  river  discharges  its  waters  into  Chesapeake  bay 
at  Sharp  island,  and  it  can  be  entered  either  northward  or  southward  of  that 
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island,  although  the  sonthem  chaimel  is  the  deeper,  there  heing  bat  12  and 
15  feet  water  in  the  northern  channel.  Anchorage  may  be  had  under  Sharp 
island  which  protects  it  from  northerly  and  north-west  winds,  and  pilots  may 
thence  be  obtained  to  conduct  a  yessel  up  the  river,  or  into  Third  Haven  creek 
on  the  northern  side  of  the  river,  8  miles  within  Sharp  island ;  the  town  of 
Easton,  at  the  head  of  this  creek,  is  8  miles  within  its  mouth,  and  can  be  reached 
only  by  small  vessels  under  the  guidance  of  local  knowledge.  Choptank  liyer  is 
deep  enough  throughout  nearly  its  whole  extent  to  receive  vessels  of  conmderable 
draught,  there  being  in  mid-channel  4  to  8,  7,  and  10  fathoms  water ;  the  depth 
is  frequently  greatest  where  the  channel  is  narrowest. 

To  enter  Choptank  river  by  the  channel  south  of  Sharp  island,  the  channel 
usually  followed,  steer  N.  by  W.  i-  W.  from  Cove  point  until  the  light  at  f  harp 
island  bears  N.  by  E.  f  E.,  and  James  point  E.  f  N.,  steer  then  into  the  river 
on  a  N.E.  by  N.  course,  and  bring-to  south-eastward  of  the  island  in  any  part 
that  may  be  convenient. 

OHSaAPBAKB  BAT  TO  OAFB  BATTBXAS. — ^From  Chesapeake  bay  the 
coast  of  North  Carolina  is  bordered  by  a  chain  of  low  sandy  islands,  which  form 
with  the  main  land  numerous  sounds,  in  general  of  an  inferior  depth.  Some  of 
these  sounds  are  of  great  extent,  of  which  Carrituck,  Albemarle,  and  Pamplico 
are  the  principal.  The  latter,  westward  of  cape  Hatteras,  extends  80  miles  from 
N.E.  to  S.W.,  and  is  from  20  to  80  miles  in  width ;  it  receives  the  Tar  river 
and  the  Neuse  at  its  western  extremity,  and  communicates  with  the  Atlantic  by 
Ocracoke  inlet,  and  with  Albemarle  sound  by  the  channels  on  each  side  of 
Boanoke  island.  Albemarle  sound  is  about  60  miles  long  from  east  to  west,  and 
from  6  to  15  miles  wide;  at  its  western  extremity  it  receives  the  Chowan  and 
Boanoak  rivers,  of  which,  indeed,  it  may  almost  be  considered  the  continuation ; 
and  through  Currituck  sound  and  its  inlets,  which  trend  to  the  north,  it  commu- 
nicates with  the  Atlantic.  There  is  a  succession  of  inlets  between  the  long  low,  sandy 
islets,  or  reefs  which  skirt  the  coast,  very  few  of  which  are  sufficiently  deep  to 
receive  sea  vessels  ;  some  were  formerly  deep  enough  for  this  purpose,  but  have 
been  closed  by  the  silting  up  of  the  sand,  4n  consequence  of  which  the  naviga- 
tion of  North  Carolina  is  principally  confined  to  small  vessels.* 

From  cape  Henry  to  cape  Hatteras  the  distance  is  84  leagues,  and  the  oourse 
about  S.S.E. ;  but  the  land  near  the  latter  bending  to  the  south-westward,  that 
direct  course  cannot  be  sailed  upon.  The  land  is  all  low,  and  as  already  notioedt 
bordered  with  narrow  islets.  At  about  12  miles  from  cape  Henzy  is  the  north 
end  of  a  lake  named  Back  bay,  which  we  mention  because  of  its  remarkable 
topographical  features  :  Mr.  Mechan  says  of  it  <<  Back  bay  is  divided  from  the 

*  The  river  Chowan  is  navigable  to  the  town  of  Mnrpessbro*  on  the  Meherrin,  10  miles 
above  the  confluence  of  the  two  rivers.  The  Boanoak  is  navigable  for  very  small  vessels  to 
Weldon.  The  Tar  or  Pamplico  is  navigable  to  Washington,  a  distance  of  80  miles,  the  depth 
being  about  9  feet ;  and  boats  can  go  to  Tarborough,  50  miles  farther.  The  Nense  is  navig- 
able for  small  vessels  to  Newbem,  a  distance  of  40  miles.  Newbem  is  the  largest  town  in  the 
State,  and  carries  on  an  important  trade  in  tar,  pitch,  tnipentine,  and  grain. 
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ocean  on  the  east  by  a  sand  beach,  the  sonthern  extremity  of  which  is  dotted 
with  high  sand  dnnes,  and  oak,  pine  and  cedar  hnmmocks,  containing  the  hnts 
of  nnmerons  wreckers  and  fishermen,  and  known  as  the  Wash  woods.  Further 
north  are  the  Wash  flats,  a  low  smooth  strand,  so  near  the  general  level  of  the 
sea  as  to  be  submerged  during  strong  easterly  gales.  When  viewed  from  a  vessel 
at  sea,  it  seems  a  continuation  of  the  ocean,  and,  with  the  high  sand-hiU  range 
and  trees  of  the  Wash  woods  presents  so  near  a  resemblance  to  the  entrance  of 
the  Chesapeake  at  cape  Henry  as  to  have  been  often  taken  for  it,  with  disastrous 
effects  ;  hence  it  is  called  False  cape,  or  the  False  cape  of  the  Chesapeake.  The 
sand  dunes  at  cape  Henry  are  in  some  places  85  feet  above  the  ocean  level.'' 

At  20  miles  south  of  cape  Henry,  a  reef,  having  on  its  extremity  15  feet 
water,  extends  1^  miles  from  the  shore,  and  is  immediately  succeeded  by 
soundings  of  7  fathoms. 

Body  Island  ughthooM. — At  about  70  miles  south  of  cape  Henry  is  Oregon 
inlet,  a  narrow  channel  leading  into  Roanoke  sound.  On  the  south  side  of  this 
inlet  is  Body  island,  on  the  northern  end  of  which  there  is  a  white  Ughthouse,  86 
feet  high,  which  shows  a  light  revolving  every  H  miniUes,  at  90  feet  above^the  sea, 
visible  15  miles;  its  geographical  position  is  Lat.  85"^  47'  17"  N.,  Long. 
76**  81'  48"  W. 

wimbto  siioais. — These  are  a  cluster  of  shoals  situated  about  15  miles  south- 
ward of  Body  island  lighthouse,  following  the  line  of  coast.  They  consist  of 
three  ridges  parallel  to  the  shore,  and  their  position -is  E.S.E.  from  the  northern 
part  of  the  woodlands  on  Chicomicomico,  and  distant  2  to  4  statute  miles  from  the 
beach.  The  soundings  are  veiy  irregular,  changing  sometuues  2^  fathoms  in  a 
oast  of  the  lead,  with  coarse  sand,  gravel  and  sheUs  on  the  shoals,  and  outside 
in  18  feithoms  soft  black  mud.  Lieut.  Craven,  U.S.  Navy,  in  his  report  of  the 
results  of  his  survey  of  the  shoals  in  1854,  which  he  refers  to  as  not  having  been 
completed,  says,  *'  1  have  not  in  this  season  struck  the  shoalest  water,  as,  in 
September,  1852,  crossing  in  the  Corwin,  we  had  one  cast  of  8  fathoms,  with  5 
and  7  fiithoms  before  and  after  it.  Yessels  of  considerable  draught  should  not 
approach  the  land  here  within  4  miles.  There  is  generally  a  strong  current  set- 
ting towards  the  shore,  and  the  water  shoals  veiy  suddenly." 

Fish  Bank. — Southward  of  the  Wimble  shoals  there  is  a  large  mussel  b&nk  of 
6  fathoms  water,  intermixed  with  cockles,  and  small  pebbles  ;  this  bank  abounds 
with  fish,  such  as  sea-bass,  sea-trout,  flounders,  skate,  tusk,  and  dog-fish.  The 
sea-bass  here  are  remarkable  for  their  size,  as  they  generally  weigh  from  4  to  6 
pounds. 

A  vessel  has  filled  two  barrels  on  this  bank  in  the  space  of  as  many  hourSf 
with  only  three  lines  and  three  hooks  ;  and  there  is  no  doubt  that  if  two  hooks 
had  been  applied  to  each  ftie,  double  the  quantity  might  have  been  caught.  The 
water  upon  the  bank  differs  very  little  in  colour  from  that  of  the  ocean ;  and,  in 
the  depth  of  winter,  is  very  little  colder.  There  is  likewise  to  be  caught,  in  the 
winter  season,  fish,  by  towing  over  this  bank ;  that  is,  if  suitable  bait  such  as 
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the  ballabo  be  employed,  which  is  nsnal  in  the  West  Indies.  It  is  reqnisiie  to 
have  good  tackling,  as  the  fish  are  remarkably  strong,  and  nsnally  weigh  from  20 
to  80  pounds  each.  Four  or  five  lines  have  been  lost  in  an  honr,  and  at  last  it 
has  been  necessary  to  bend  the  deep  sea-line  to  the  inner  end  of  the  tow-line, 
and  luff  the  vessel  into  the  wind. 

It  may  here  be  observed  that  northward  of  cape  Henry  the  ground  is  generally 
composed  of  coarse  sand  with  shells,  bat  from  cape  Henry  to  cape  Hatteras 
mostly  of  fine  sand. 

CAPS  aa.TTBBA8. — This  cape  is  low,*  and  at  2  miles  from  its  extremity  is 
a  lighthouse  140  feet  high,  coloured  red,  except  the  lower  half  (70  feet)  which  is 
painted  white.  It  is  placed  on  the  south-eastern  extremity  of  a  long  ridge  of 
white  naked  sand,  backed  by  woods,  and  the  space  between  the  building  and  the 
pitch  of  the  cape  is  a  low,  fiat,  bare  sand  beach,  very  little  above  extreme  high 
water.  The  light  ^^o^^  every  15  seconds,  is  150  feet  above  the  sea,  and  can  be 
seen  from  the  distance  of  20  miles  from  all  parts  of  the  horizon.  Its  geographical 
position  is  Lat.  85**  16'  8"  N.,  Long.  75°  80'  57"  W.  The  flash  continues 
5  seconds,  and  is  followed  by  an  ecHpse  of  10  seconds. 

Beacon  Light. — In  addition  to  the  flashing  light  on  cape  Hatteras  there  is  a 
small  fixed  light,  shown  from  a  red  coloured  open  frame-work  structure,  situated 
about  i  mile  from  the  extremity  of  the  cape.  This  light  is  visible  from  a  distance 
of  about  6  miles. 

From  cape  Hatteras  a  sheal  runs  out  south-eastward  about  1^  miles,  and  has 
from  7  to  16  feet  water  upon  it,  bottom  of  hard  sand.  At  a  similar  distance,  and 
in  the  same  direction  from  this  shoal,  but  separated  from  it  by  a  depth  of  8]  and 
4  &thoms,  is  a  small  shoal,  named  the  Diamond,  on  the  centre  of  which  are  only 
9  to  12  feet  water :  this  shoal  is  distant  from  the  cape  about  2^  miles,  and  is 
steep,  so  that  it  will  require  great  caution  when  sailing  in  the  vicinity,  yet  there 

*  The  ooftBt  in  the  vicinity  of  cape  Hatteras  appeans  to  be  nndergoing  some  remariable 
physical  changes,  for  Mr.  Mechan,  the  surveyor,  thus  wrote  in  1860.  **  From  Darant*s  point 
to  within  a  mile  or  so  of  Hatteras  inlet  the  beach  averages  1^  miles  in  width,  and  is  thickly 
wooded  and  intersected  by  marshes,  creeks,  and  ponds ;  it  is  also  stadded  with  small  arable 
patches  and  vegetable  gardens.  The  ground  above  Dorant's  point  for  a  distance  of  abont 
2  miles  is  low  in  profile  and  only  i  a  mile  wide.  The  winds  have  divested  it  of  both  trees  and 
sand  dnnes,  and  it  is  thus  rendered  liable  to  inundation  as  well  from  the  ocean  as  from  the 
water  of  Pamplico  sonnd.  The  beach  on  the  side  towards  the  sound  is  tMckly  settled,  the 
booses  being  mostly  the  dwellings  of  pilots.  The  action  of  wind  and  sea  is  steadily  diminish- 
ing  the  area  of  cape  Hatteras,  and  in  this  vicinity,  generally,  the  Atlantic  and  sound  waters 
are  gaining  on  the  land.  Since  1858  a  breadth  of  about  |  of  a  mile  of  the  beach  at  cttpe 
Hatteras,  abreast  of  the  lighthouse  has  been  washed  away.  The  district,  however,  between 
the  cape  and  the  settlement  below  it,  called  Trent,  presents  a  very  considerable  resistance  to 
the  waters.  The  average  width  of  the  peninsula  there  is  2  miles,  and  it  is  densely  wooded 
with  different  kinds  of  oak,  pine,  maple,  bay,  beach,  and  diArf  pahnetto.  In  oontonr  the 
ground  is  comparatively  bold,  and  although  the  soil  is  mostly  of  sand,  except  when  the 
numerously  interspersed  sedge  swamps  occur,  it  is  yet  remarkably  compact. 

The  small  inlet  which  lay  open  immediately  below  Hatteras  inlet  in  1857  has  lately  doaed 
np,  but  the  main  inlet  remains  almost  unchanged." 
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is  a  good  passage  between  it  and  the  land  for  small  vessels  in  moderate  weather, 
or  when  the  wind  is  off  the  shore.  It  is,  however,  considered  safest  not  to 
approach  cape  Hatteras,  at  night  or  in  thick  weather,  nearer  than  a  depth  of 
15  fathoms,  when  approaching  from  northward  and  eastward,  or  12  to  11  fathoms 
from  southward  and  westward. 

At  the  distance  of  d|  miles  to  the  S.E.  by  S.  of  the  Diamond  shoal,  and  at 
6i  miles  from  cape  Hatteras  is  the  outermost  of  the  cape  Hatteras  shoals,  con- 
sisting of  a  seiies  of  shallow  spots  of  9  to  15  feet  water;  these  are  named  the 
Onter  shoals ;  from  their  western  part  the  lighthouse  bears  N.  by  W.  i  W., 
distant  6|  miles,  and  from  their  eastern  edge,  in  9  feet  water,  N.  dT  W.,  about 
8^  miles.  The  Outer  shoals,  like  the  Diamond,  are  steep,  and  require  care  when 
sailing  round  them  ;  but  there  is  a  good  passage,  nearly  8  miles  wide,  of  4  to 
0^  fathoms,  fine  grey  sand  and  broken  shells,  between  them  and  the  Diamond, 
to  pass  through  which  from  northward  and  eastward,  bring  the  lighthouse  to  bear 
West,  in  10  to  9  fathoms  water,  about  H  miles  from  it,  and  run  South  until  the 
water  shoals  to  7  or  8  fathoms,  and  the  lighthouse  bears  N.W.  i  W.,  when  you 
may  run  S.W.,  maintaining  a  depth  of  not  less  than  4  fathoms  through  the 
channel,  and  deepening  gradually  to  the  south-western  edge  of  it,  until  in  7  or 
8  fathoms,  with  the  lighthouse  bearing  North. 

When  approaching  the  channel  between  the  Outer  shoals  and  the  Diamond, 
fivm  either  southward  or  westward,  bring  the  lighthouse  to  bear  North,  in  a  depth 
of  8  to  7  fiftthoms  water,  when  you  will  be  in  about  4^  miles  from  it,  and  should 
run  N.E.,  imtil  you  get  into  a  depth  of  8  to  9  fathoms  water,  with  the  lighthouse 
bearing  N.W. ,  when  the  shoals  will  be  cleared. 

To  clear  the  Outer  shoals,  in  approaching  from  the  northward  and  eastward, 
bring  the  lighthouse  to  bear  West,  in  12  to  10  fathoms  water,  then  run  South, 
keeping  in  not  less  than  10  fieithoms  water,  until  the  lighthouse  bears  N.W.  i  N.^ 
when  any  course  south  of  West  may  be  steered  with  safety.  Coming  from  south- 
ward and  westward,  keep  in  not  less  than  10  £ithoms  water,  until  the  lighthouse 
bears  N.W.,  when  any  course  eastward  of  North  may  be  steered.  In  bad  weather, 
and  especially  at  night,  do  not  approach  the  shoals  nearer  than  the  depth  of 
15  fathoms  from  northward  and  eastward,  and  12  to  11  fathoms  from  southward 
and  westward.  It  is  necessary  to  watch  the  bearings  of  the  lighthouse,  and  keep 
the  lead  going  in  beating  round  or  between  the  shoals.  Approaching  the  shoals 
at  night,  or  in  bad  weather,  if  the  lighthouse  has  not  been  seen  before  night,  it 
will  not  be  prudent  to  run  for  it.  As  the  depth  of  10  or  11  fathoms  maybe  found 
westward  of  the  shoals  when  going  outside  of  them  from  the  southward  and  west- 
ward, the  land  southward  of  the  cape  should  not  be  approached  nearer  than 
8^  to  10  miles. 

If  near  the  lighthouse  and  prevented  from  sailing  round  the  Outer  shoals,  which 
at  all  times  is  most  expedient,  particularly  with  a  large  vessel,  the  channel  between 
the  Diamond  shoal  and  the  shoal  spit  extending  from  the  cape  may  be  run  for. 
If  from  northward  and  eastward,  bring  the  lighthouse  to  bear  N.W.  by  W.  i  W.» 
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in  8  to  7  fathoms  water,  2^  miles  distant,  and  steer  8.W.»  giving  the  end  of  the 
shoal-spit  and  breakers  a  berth  of  i  a  mUe  :  on  this  course  a  depth  of  not  less 
than  8  fathoms  will  be  fonnd.  When  the  lighthouse  bears  North,  in  5  to 
6  fathoms  water,  the  Diamond  will  be  cleared,  and  when  the  lighthoase  bears 
N.N.E.  i  E.,  in  6  to  7  &thoms  water,  the  shoal-spit  from  the  cape  will  be 
cleared,  and  the  anchorage  in  Hatteras  cove,  immediately  westward  of  the 
cape,  will  be  opened,  into  which  yon  may  run,  and  obtain  good  anchorage  in  from 
4^  to  5  fi&thoms  water. 

To  pass  betweeen  the  Diamond  and  the  shoal-spit  mnning  from  the  cape,  from 
either  southward  or  westward,  bring  the  lighthouse  to  bear  North,  in  5  fathoms 
water,  when  you  will  be  about  2  miles  from  the  breakers  near  the  cape,  and  may 
steer  N.E.  through  the  channel,  until  the  depth  of  9  to  10  &thoms  water  be 
attained,  when  the  shoals  will  be  cleared. 

Buoys.* — As  a  security  to  vessels  approaching  cape  Hatteras  shoals,  a  large 
bell-beacon  buoy,  40  feet  long  and  15  feet  abeam,  has  been  placed  in  4  fathoms 
water  -  inside  the  easternmost  of  the  Outer  shoals,  the  lighthouse  on  the  cape 
bearing  N.N.W.  }  W.  The  bell  weighs  1000  lbs.,  is  fitted  with  four  hammers, 
and  is  secured  on  the  top  of  an  iron  mast,  braced  fore  and  aft  and  athwart-ship ; 
there  is  a  large  iron  cage  below  the  bell,  and  as  the  buoy  is  of  large  size  it  ought 
to  be  seen  at  the  distance  of  about  5  miles.  When  in  the  vicinity  of  this  buoy, 
it  ought  not  to  be  approached  nearer  than  2  miles  to  the  eastward  ;  H  miles  to 
the  southward  ;  and  8i  miles  to  the  westward. 

A  buoy  is  also  placed  in  8i  &thoms  near  the  north-west  spit  of  the  northern- 
most of  the  Diamond  shoals,  at  the  northern  entrance  to  the  channel,  from  which 
the  lighthouse  bears  N.N.W.  i  W.  distant  8^  miles.  Vessels  of  proper  draught 
may  pass  within  100  yards  to  the  north-westward  of  the  buoy.  The  course  through 
from  the  buoy  is  S.W.  i  W.  The  channel  opposite  to  the  buoy  is  f  mile  wide, 
and  the  shoals  lie  from  S.S.W.  to  S.E.  from  it. 

The  currents  over  and  in  the  vicinity  of  Cape  Hatteras  shoals,  have  a  velocity 
of  8  to  5  knots  per  hour,  and  are  greatly  influenced  in  direction  and  force  by  the 
winds.  The  surface  water  of  the  Gulf  Stream  extends  to  within  a  short  distance 
of  the  Outer  shoals,  for  some  time  after  a  continuation  of  northerly  and  easterly 
winds. 

It  is  high  water  here  on  the  days  of  full  and  change  of  the  moon  at  about  8  o'clock, 
and  the  tide  rises  from  4  to  6  feet ;  but  with  easterly  winds  several  feet  higher. 

Battoras  oot«  lies  immediately  westward  of  the  cape,  and  is  a  good  place  to 
which  a  small  coaster  may  run  as  a  harbour  of  refuge,  but  the  protection  is  only 
from  northward  and  north-westward,  it  being  exposed  to  all  points  between  South 
and  W.N.W.     The  anchorage  is  in  6  to  4i  &thoms,  at  about  }  mile  from  th^ 


*  The  BhoalB  were  miide  by  the  buoys  in  the  maimer  described  io  the  text,  a  few  yean  ago. 
As  the  buoys  are  not  mentioned  in  the  official  list  of  beacons  on  the  coast  of  the  United 
States,  published  at  Washington  in  1868,  we  are  uncertain  if  they  still  exist. 
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north  shore,  with  the  point  of  the  cape  hearing  ahont  E.S.E.,  on  a  bottom  of  hard 
sand,  with  occasionally  a  little  blue  mnd. 

To  enter  Hatterae  cove  from  soathward  and  westward,  bring  the  lighthonse  to 
bear  N.E.  by  N.  i  N.,  and  run  for  it.  If  from  northward  and  eastward,  cross 
the  shoals  as  previonsly  directed.  If  from  outside  the  shoals,  keep  in  12  fathoms 
water,  until  the  light  bears  N.N.W.,  then  steer  N.W.  until  the  light  bears 
N.E.  by  N.  i  N.,  after  which  steer  for  the  anchorage  as  before  directed. 

If  obliged  to  beat  into  Hatteras  cove,  go  abont  on  approaching  the  western 
shore,  or  on  standing  in  towards  the  shoal  extending  from  the  cape,  or  getting 
into  less  than  4  &thoms  water. 

OAVB  &OOSOUT. — Cape  Lookout  is  distant  66  miles  from  cape  Hatteras  in  a 
S.W.  by  W.  direction.  It  is  the  acute  angle  point  of  a  narrow  neck  of  land, 
behind  which  is  Core  sound,  an  extensiye  but  shallow  lake  forming  the  south- 
western prolongation  of  Pamplico  sound ;  westward  from  the  cape  the  sound  forma 
Beaufort  harbour.  The  cape  may  be  readily  recognised  by  its  lighthouse,  a  red 
tower  150  feet  high  standing  near  the  extremity  of  the  land,  which  shows  tk  fixed 
light  at  166  feet  above  the  sea,  visible  20  miles ;  its  geographical  position  is 
Lat.  84**  87'  16"  N.,  Long.  76°  31'  T  W.  The  old  tower  (formerly  lighted)  has 
been  painted  red  and  white  in  horizontal  stripes. 

In  consequence  of  the  little  elevation  of  the  land  forming  cape  Lookout,  and 
the  shoals  which  extend  from  it  12  to  14  miles  in  a  S.S.E.  direction,  the  cape  is 
a  very  dangerous  headland  to  vessels  running  along  the  coast.  During  night 
the  light  (a  first  class  one)  is  frequently  hidden  by  haze  :  hence,  the  utmost 
attention  should  be  paid  to  the  soundings  when  there  is  reason  to  believe  that 
the  vessel  is  in  the  vicinity  of  the  shoals,  and  the  lead  should  be  hove  frequently. 
The  broken  ground  of  the  shoals  extends  southward  to  about  Lat.  84''  28' :  in 
this  parallel  with  this  exception  the  depth  is  14  to  12  fathoms,  and  thence  to  the 
Qnlf  Stream  it  gradually  increases  to  95  fathoms.  The  outer  part  of  the  shoals 
lies  S.W.  i  W.,  67  miles  from  Cape  Hatteras  lighthouse,  and  at  the  same  distance 
S.W.  f  W.  from  the  outer  part  of  Cape  Hatteras  shoals. 

The  foUowing  descriptions  of  the  shoals  are  from  the  United  States  Coast 
Survey  Reports  of  1664  and  1865 ; — the  first  is  by  Lieutenant  Commander 
T.  S.  Pbslps,  and  the  second  by  Mr.  Chablbs  Junxbn  : — 

**  The  breakers  make  S.  by  E.  ^  £.,  H  miles  from  the  lighthouse,  and  are 
constant  with  the  exception  of  a  space  of  about  2i  miles,  where  in  moderate 
weather  the  sea  does  not  break;  and  I  wa^  informed  by  the  lighthouse  heeper 
that  this  space  was  used  by  vessels  drawing  less  than  9  fiaet. 

From  the  south  point  of  the  constant  breakers  the  shoal  continues  in  the  same 
direction  8  miles  further,  or  lOi  niiles  S.  by  E.  i  E.  from  the  lighthouse.  This 
part  of  the  shoal  is  indicated  by  light  green  water,  varying  to  a  yeUow  tinge  on 
the  shoalest  lumps ;  and  is  also  very  *  lumpy,*  the  water  over  the  lumps  varying 
in  depth  from  9  to  18  feet,  and  it  is  on  this  point  south  of  the  constant  breakers 
that  the  blockade  Teasels  have  recently  touched.    About  H  miles  to  the  south- 


702  CAPE   LOOKOUT. 

ward  and  eastward  ai  the  above  ahoal  is  one  on  which  there  is  6^  fiithoms  vndef, 
and  still  farther  in  the  same  direction,  S.E.  by  S.  i  S.,  18^  miles  from  the 
lighthouse,  lies  the  enter  shoal  on  which  there  is  5^  &ihoms.  Beyond  this  I 
discovered  no  indications  of  shoals.  With  the  eye  elevated  18  feet  aboye  the 
water,  and  lOi  miles  from  the  lighthoase,  just  clear  of  the  dangerous  shoal,  the 
ground  on  which  the  lighthouse  stands  is  below,  and  the  lower  red  stripe  of  tiie 
old  lighthouse  is  half  its  width  above  the  horizon ;  the  constant  breakers  are 
plain  in  sight  8  miles  distant. 

The  lower  red  strip,  well  on  the  horizon,  will  cany  a  vessel  annmd  the 
dangerous  shoal  in  from  6  to  8  fathoms. 

On  the  5i-&thom  shoal  the  breakers  are  in  sight,  with  no  horizon  shoving 
beyond,  and  when  on  the  outer  shoal,  in  5}  fathoms,  the  lower  edge  of  the  upper 
red  stripe  of  the  old  lighthouse  is  a  little  above  the  horizon,  and  there  are  no 
breakers  in  sight.  With  the  top  of  the  old  lighthouse  just  discernible  above  the 
horizon,  a  vessel  will  be  well  clear  of  all  shoals,  and  15  miles  from  the  lighthouse. 
In  from  7  to  11  &thoms  the  colour  of  the  water  is  dark  green ;  in  5  fiithoms  a 
pale  green  ;  and  in  8  &thoms  and  less  a  very  light  green,  varying  according  to 
the  depth." 

''  The  most  prominent  of  the  shoals  is  Lookout  breaker,  (Cape  Lookout  light 
bearing  N.  by  W.  7  miles  distant),  with  only  4  feet  of  water  on  it ;  and  althou^ 
very  heavy  breakers,  they  are  no  great  obstacle  to  the  cautious  mariner,  their 
continuous  foaming  and  roar  serving  to  warn  in  the  approach  to  them.  They 
serve  to  define  the  slue,  or  channel,  of  2^  miles  in  width,  between  the  Lookout 
breaker  and  the  Shore  breaker.  This  channel  is  used  by  coasting  vessels 
drawing  less  than  9  feet.  In  coming  from  eastward  they  head  on  a  west  course 
for  the  south-east  end  of  Lookout  breaker,  approach  it  to  within  a  ^  of  a  mile, 
and  then  steer  N.N.W.  along  the  breaker  until  they  reach  a  depth  of  6  £Etthoms. 
The  Shore  breaker  also  can  be  followed  as  a  guide  through  the  slue,  but  no 
channel  available  for  larger  vessels  than  the  class  named  exists  at  present,  by 
reason  of  the  many  shoal  lumps  found  in  the  slue. 

That  part  of  the  shoals  which  is  continuous  with  the  spit  extends  8  miles 
outside  of  Lookout  breaker,  cape  Lookout  light  then  bearing  N.  by  W.  :(  W., 
and  distant  10^  miles.  Here  the  three  narrow  ridges  connecting  with  Lookout 
breaker  end,  with  a  depth  on  them  varying  between  12^  and  20  feet.  These 
ridges  are  the  most  dangerous  part  of  the  shoals,  as  there  is  no  indication  of  their 
existence  in  moderate  weather.        * 

Beyond  the  ridges  there  are  three  detached  lumps,  each  covering  an  area  of 
less  than  i  a  square  mile.  The  least  depths  on  them  are  4|  and  5^  fathoms, 
and  from  the  outer  one  cape  Lookout  light  bears  N.W.  by  W.  i  W.,  distant 
18^  miles." 

The  following  is  from  the  chart  of  the  shoals,  the  result  of  the  survey  made  in 
1866  by  the  United  States  Coast  surveyors. 

To  clear  the  outer  shoah. — ^Approaching  from  northward  and  eastward,  bring 
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the  lighthouse  to  bear  N.W.  in  from  18  to  14  fitthoms  water ;  ran  8.W.  by  W.» 
keeping  in  not  less  than  12  fiithoms  water,  nntil  the  lighthouse  bears 
N.  by  W.  i  W.  when  any  course  to  the  southward  of  West  may  be  steered. 

Approaching  from  southward  and  westward,  bring  the  lighthouse  to  bear  North 
distant  about  16  miles  in  11  or  12  fiithoms  water ;  ran  E.  by  N.  keeping  in  not 
less  than  8  &thoms  water,  until  the  lighthouse  bears  N.W.  i  N.  when  any  course 
to  the  eastward  of  North  may  be  steered. 

With  the  eye  elevated  18  feet  above  the  water,  and  15  miles  from  the  light- 
house, the  top  of  the  old  lighthouse  is  just  discernible  above  the  horizon. 

In  thick  weather  the  outer  shoals  should  not  be  approached ;  from  northward 
and  eastward  into  a  less  depth  than  15  &thoms  from  southward  and  westward, 
into  less  than  11  &thoms. 

At  8i  miles  from  Lookout  breakers  (10^  miles  from  the  lighthouse)  a  depth  of 
6  &thoms  can  be  carried  through,  as  follows : — Approaching  from  northward  and 
eastwards  bring  the  lighthouse  to  bear  N.W.  by  N.  }  N.  distant  10^  miles,  in 
10  to  11  &thoms  water,  run  S.W.  by  W.  (keeping  in  a  depth  of  not  less  than 
6  iathoms)  until  the  lighthouse  bears  N.  ^  W.  in  7  &thoms,  when  all  the  dangers 
will  have  been  passed. 

Lookout  breaker  is  visible  at  a  distance  of  8  miles  in  clear  weather.  There  is 
a  channel  of  18  feet  water  at  |  mile  inside  this  breaker,  which  runs 
N.W.  by  W.  and  S.E.  by  E.  The  slue,  about  a  mile  from  the  spit  of  the  cape, 
carries  8  feet  through  the  shoals.  Neither  of  these  channels  should  be  attempted 
by  strangers. 

iiookoi&t  Bisbt. — In  Lookout  bight,  the  small  bay  immediately  on  the  west 
side  of  the  cape,  vessels  occasionally  anchor  and  find  protection  from  northerly 
and  easterly  winds.  To  run  in;  when  in  8  fiithoms  water,  bring  the  lighthouse  to 
bear  E.  by  N.  and  steer  for  it.  The  best  position  is  at  i  a  mile  from  the  beach, 
in  5  to  6  &thoms,  with  the  point  of  the  cape  bearing  South,  and  the  lighthouse 
E.  by  N.  distant  about  a  mile.  Care  must  be  taken  to  sail  directly  the  wind 
shifts,  as  should  it  blow  strongly  from  westward  or  southward  the  vessel  would  be 
driven  on  shore. 

Oap«  iiookoi&t  to  oap«  Fear. — ^From  cape  Lookout  to  cape  Fear,  the  bearing 
and  distance  are  S.W.  by  W..  84  miles.  Between  the  capes  there  are  islands 
along  shore,  divided  only  by  shallow  inlets ;  of  these  latter  the  principal  is  Bogue 
inlet,  lying  westward  of  cape  Lookout,  at  the  distance  of  27  miles  from  Beaufort 
harbour,  and  having  over  its  bar  never  less  than  8  and  9  feet  of  water  ;  within  is 
a  river  having  on  its  western  bank  the  town  of  Swansborough.  New  River  inlet 
is  4i  leagues  westward  of  Bogue  inlet,  and  has  8  feet  water  in  it,  and,  therefore^ 
must  only  be  used  by  small  craft ;  off  the  entrance  to  this  inlet  there  is  said  to 
be  a  shoal  at  a  short  distance  from  the  shore.  New  inlet  is  the  last  of  these, 
and  is  situated  between  Smith  island  and  Federal  point. 

OAPB  FBAB  is  the  souih-east  extremity  of  Smith  island,  which  forms  the  two 
entrances  of  cape  Fear  river  and  the  port  of  Wilmington.    At  Bald  head,  the 
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western  extremity  of  the  island,  distant  aboat  4  miles  from  the  pitch  of  the  cape, 
there  is  a  tower  92  feet  high,  which  is  a  nsefiil  land-mark.  Tins  tower  was 
formerly  a  lighthonse ;  its  geographical  position  is  Lat.  83"*  62'  19''  N.,  Long. 
7T  69'  49"  W. 

On  the  shore  of  Oak  island,  at  the  western  side  of  Cape  Fear  riyer,  there  are 
two  small  lights,  nsed  for  cros^ng  the  bar.  And,  on  Federal  point,  a  little  north 
of  Smith  island  and  on  the  north  side  of  New  inlet,  there  is  a  lighthonse  45  feet 
high,  which  shows  a  Jixed  light  at  60  feet  above  the  sea,  yisible  12  miles ; — ^the 
arc  illuminated  is  826^  (N.  86^  E.  eastward  and  southward  to  North).  In  addition 
to  these  lights  there  are  others  for  the  local  navigation. 

The  shoals  from  Cape  Fear  extend  ont  10  miles  in  a  S.  by  E.  }  E.  direction 
from  the  pitch  of  the  cape ;  but  off  their  extremity,  there  are  several  patches  of 
10  to  IB  feet,  which  make  their  entire  length  from  the  cape  abont  16  miloe,  or 
18^  miles  from  Bald  Head  tower.  The  shoal  spot  at  their  extremity  (2^  fitthoms) 
is  distant  18  miles  S.S.E.  i  E.  from  the  tower.  The  outermost  have  hitherto 
been  called  the  Frying  Pan  shoals,  but  this  term  is  now  applied  to  the  whole  of 
the  shoals  from  the  cape.  When  passing  them,  vessels  of  heavy  draught  ought 
to  keep  in  16  to  18  &thoms,  especially  in  threatening  weather,  and  under  no  cir- 
cumstances run  into  a  less  depth  than  12  fathoms. 

The  Frying  Pan  Shoals  have  a  width  of  about  2  miles,  and  a  depth  over  them 
of  6  to  11  and  17  feet : — as  the  depth  close  to  their  edge  is  4  to  6  &thoms,  the 
sea  generally  breaks  heavily  upon  them  in  strong  gales.  Near  the  cape  there  is 
a  part  which  dries  at  low  water,  and  here  for  some  distance  are  breakers ;  there 
are  also  breakers  at  the  end  of  the  shoals.  Small  vessels  sometimes  cross  the 
shoals,  but  strangers  ought  never  to  attempt  it  in  vessels  drawing  more  than  7 
feet.  If  drawing  not  more  than  9  to  10  feet,  it  is  possible  to  cross  the  shoals  at 
high  tide,  at  the  distance  of  4  miles  from  cape  Fear,  steering  from  East  to 
E.N.E.,  or  West  to  W.S.W. ;  or  drawing  lOi  to  11  feet  at  the  distance  of  5i 
to  8  miles  from  the  cape,  steering  N.E.  to  E.N.E.,  or  S.W.  to  W.S.W.  There 
is  also  a  channel  of  not  less  than  18  feet,  running  N.E.  by  E.  and  S.W.  by  W.. 
at  the  distance  of  18  miles  S.  by  E.  i  E.  from  Bald  head  lighthouse.  The 
south  extremity  of  the  shoals  is  very  steep,  as  the  lead  will  drop  from  7  or  12} 
feet  into  a  depth  of  about  8  fathoms. 

At  about  a  mile  from  the  south  end  of  the  shoals  extending  from  the  cape, 
there  is  a  small  shoal  of  a  mile  in  extent,  lying  14^  miles  S.S.E.  i  E.  from 
Bald  Head  tower.  It  has  a  depth  of  10  to  16  feet  upon  it,  and  8i  to  8^  &thoms 
wili  be  found  between  it  and  the  shoals  from  the  cape.  Upon  this  shoal  the  sea 
breaks  in  moderate  weather.  There  are  also,  at  2  or  2i  milee  southward  of  this 
shoal,  two  small  patches  of  16  to  18  feet  water,  lying  S.S.E.  i  E.  to  S.E.  by  S., 
16  to  17i  miles  from  Bald  Head  tower ;  close  to  them  is  a  depth  of  8i  to  7 
fathoms.  These  various  shoals  may  be  considered  as  a  prolcmgation  of  the 
dangerous  shoals  from  the  cape,  and  in  approaching  them  great  caution  is  neces- 
sary, particularly  in  a  large  ship.     At  2  miles  eastward  from  them,  the  deplii  is 
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6  &tlioms;  at  tiie  eame  distance  southward  10  &thoms;  and  westward  9 
&thoms. 

lAghtvessel. — ^The  lightvessel  off  the  south  end  of  the  Frying  Pan  shoals  is 
moored  in  10  &thoms  at  ahoat  a  mile  outside  the  outer  18-foot  shoal.  It  la 
distant  19  miles  8.S.E.  i  E.  from  Bald  Head  tower;  28  miles  S.  hy  E.  frojod 
Federal  Point  lighthouse ;  and,  its  geographical  position  is  considered  to  he  Jjat, 
SS*"  86'  N.,  Long.  IT  60'  W.  It  is  schooner  rigged;— the  hull  is  painted 
yellow,  with  the  words  '< Frying  Pan  Shoals"  painted  in  large  hlack  letters  on 
each  side;  lower  masts  painted  yellow,  top-masts  black;  the  day-m^urks  are 
hlack,  one  on  each  mast.  It  shows  two  JLced  lights  at  40  feet  above  the  sea, 
visible  10  miles,  and  carries  a  fog-bell  and  horn.  This  lightvessel  should  always 
be  passed  on  its  south  side. 

Buoys. — ^In  addition  to  the  lightvessel  just  mentioned,  the  Frying  Pan  shoals 
were  marked  in  1866  by  four  buoys,  each  side  of  it  being  guarded  by  two  buoys. 
Strangers  should  be  vecy  careful  that  they  keep  to  seaward  of  tiiese  buoys.* 

From  the  lightvessel  to  the  iCentre  of  the  outer  breakers,  the  beaiing  is  N.N.W. 
i  W.  The  southern  extremity  of  the  breakers,  with  only  10  feet  of  water  upon 
them,  is  about  4  miles  inside  the  position  of  the  vessel.    A  shoal  spot  with 

16  feet  water  on  it,  bears  about  N.W.  i  N.  nearly  2i  miles ;  and  another  shod 
spot,  with  18  feet  water  upon  it,  bears  about  N.  i  E.,  H  miles  from  the  vessel. 

The  soundings  eastward  of  the  lightvessel  are,  in  general,  gradual  and  uniform 
from  10  iathoms  to  about  6  fathoms  before  deepening,  after  crossing  the  outer 
extremity  of  the  shoal  in  the  vicinity  of  the  lightvessel ;  and  the  soundings  west- 
ward gradually  deepen,  from  the  vicinity  of  the  vessel,  from  9  and  10  to  16  and 

17  fiEkthoms. 

Sailing  vessels  of  heavy  draught  should  not  run  in  bad  weather  into  less  than 
15  to  18  iathoms  water  when  passing  these  shoals.  Steamers  and  small  vessels 
may  run  with  safety,  under  ordinary  circumstances  of  weather,  on  the  line  East 
and  West,  upon  which  the  lightvessel  is  placed. 

If  from  eastward,  and  bound  to  Cape  Fear  river,  vessels  may  dear  the  west 
side  of  the  Frying  Pan  shoals  by  not  bringing  Bald  Head  tower  to  bear  westward 
of  N.  by  W.  If  bound  eastward  from  the  river,  steer  S.  by  E.  to  the  distance 
of  15  miles  from  the  bar,  when  the  depth  of  8  to  10  fe^thoms  will  be  attained, 
and  the  lightvessel  will  bear  East;  steer  now  for  the  lightvessel  and  pass  it  on 
its  south  side.  Strangers  should  at  all  times  avoid  getting  among  the  shoals, 
and  are  strongly  recommended,  at  night  or  in  thick  weather,  to  keep  southward 
of  Lat.  38^86' N. 

GAPB  nuut  BXVSB,  immediately  westward  of  cape  Fear,  is  the  largest  and 
most  important  river  in  North  Carolina,  and  has  a  north-west  course  for  about 
800  miles.     Its  depth  to  Wilmington,  a  distance  of  84  miles,  is  9  to  11  feet, 

^  The  Flying  Pan  Bhoals  may  not  now  be  buoyed,  as  the  buoys  are  not  mentioned  in  the 
**  last  of  Buoys,  Beacons  and  Day-marks  on  the  coast  of  the  United  States  "  published  by  the 
Lighthouse  Board,  Washington,  in  1866.      ' 
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and  there  is  boat  nayigation  to  Fayetteville,  95  miles  fiirther.  The  principal 
channel  into  the  river  lies  between  Smith  island  on  the  east,  and  Oak  island  on 
the  west  side,  and  is  about  a  mile  wide,  with  soundings  of  B^  to  5  and  6  fftthonu; 
bat  this  depth  is  not  continued  outside  the  river  as  there  is  a  bar  of  7  to  9  feet 
water.  New  inlet,  north  of  Smith  island,  between  it  and  Federal  pointy  has  also 
a  bar  of  less  than  9  feet  at  low  tide.  As  these  inlets  are  subject  to  freqaeait 
changes,  instructions  for  entering  them  are  useless,  the  assistance  of  a  piloi  is 
therefore  indispensable. 

It  is  high  water  at  Smithville  on  the  days  of  full  and  change  of  the  moon  at 
7h.  17m.,  with  a  rise  of  tide  of  4i  feet.  The  mean  duration  of  flood  tide  is  6h. 
Im.,  and  of  ebb  6h.  26m.  At  the  10-foot  shoal,  14  miles  from  the  tower  on 
Bald  heady  the  tide^  makes  an  hour  sooner,  and  on  the  outer  edge  of  the 
shoals  lih.  sooner  than  on  the  bar  of  Cape  Fear  river.  At  the  cape  the  varia- 
tion of  the  compass  is  at  present  only  22'  E. 

When  approaching  the  coast  in  the  vicinity  of  Cape  Fear,  it  is  prudent  to  keep 
nearly  a  degree  southward  of  the  latitude  of  the  place  intended  to  be  made,  until 
there  is  reason  to  believe  that  the  vessel  is  on  the  edge  of  the  Gulf  Stream,  when 
a  course  must  be  directed  according  to  circumstances.  If  possible,  avoid  sailing 
northward  of  Lat.  Bd""  20"  N.,  or,  at  the  highest,  Lat.  8^  26'  N.,  until  the  depth 
of  10  &thoms  is  attained,  which  will  be  near  the  south  or  outer  end  of  the 
Frying  Pan  shoals.  Approaching  thecoast  in  Lat.  8d°  20^  N.  the  first  soundings 
will  be  from  80  to  85  &thoms,  very  near  the  inner  edge  of  the  Qnlf  Stream. 
When  in  17  &thoms,  the  bottom  will  be  fine  gray  sand  with  black  spots ;  these 
soundings  are  maintained  for  a  considerable  distance.  When  steering  westward 
the  depth  will  decrease  very  little  for  the  first  6  or  6  leagues ;  in  14  &thoms  it 
decreases  gradually  but  with  greater  rapidity ; — ^in  clear  weather  the  land  can  be 
seen  from  the  depth  of  10  fathoms,  which  is  within  the  Frying  Pftn  shoals. 
From  an  offing  off  the  outermost  of  the  shoals  no  land  can  be  seen  on  a  bearing 
westward  of  N.W. 

Between  cape  Fear  and  Winyah  harbour  the  coast  forms  Long  bay,  in  which 
are  several  inlets  :  Lockwood's  Folly  inlet  at  about  11  miles  westward  of  Bald 
Head  tower ;  Little  Biver  inlet  (dividing  North  from  South  Carolina),  still  fiurther 
westward ;  and  North  inlet  northward  of  North  island,  and  about  9  miles  from 
Georgetown  lighthouse.  All  these  are  too  shallow  to  be  visited  by  any  bat 
coasters. 

WXHTAB  or  OBOBOBTOivR. — This  town,  on  the  west  bank  of  the  Peedee 
river,  is  distant  about  75  miles  from  cape  Fear.  The  entrance  is  barred  by 
shifting  sands,  hence  the  assistance  of  a  pilot  is  always  necessary.  Buoys  mark 
the  navigable  channels.  The  bar  has  usually  a  depth  of  about  7  feet  upon  it  at 
low  tide;  the  depths  outside  it  are  irregular. 

All  the  coast  about  Winyah  harbour  is  low  and  unmarked  by  any  distinctive 
scenery ;  the  lighthouse  on  the  south  end  of  North  island  is,  therefore,  a  very 
conspicuous  object   to  vessels  approaching.      This  building  is  82  feet  high. 
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eolonred  w£te,  and  shows  tk  fixed  light  at  86  feet  above  the  sea,  visible  from  all 
parts  of  the  sea  horizon  at  the  distance  of  15  miles;  its  geographical  position  is 
Lat.  88**  18'  21"  N.,  Long.  79^  IC  58"  W. 

At  about  8  miles  northward  of  the  entrance  to  Georgetown  harbour  there  is  a 
narrow  channel  into  the  harbour  named  North  inlet,  which  is  not  navigable  by 
vessels. 

OAPB  bomjlV. — Cape  Roman  and  the  shore  in  its  vicinity  is  very  low,  and 
the  cape  itself  when  seen  from  a  distance  appears  to  be  a  sand  left  dry  by  the 
tide.  Oape  Roman,  is,  properly  speaking,  the  southern  extremity  of  a  narrow 
islet,  named  from  that  circumstance  Gape  island,  which  is  separated  from  the 
shore  by  a  narrow  channel  of  14  to  21  feet  water.  Into  this  channel  smaU 
vessels  drawing  less  than  7  feet,  the  depth  on  the  bar,  may  run  for  shelter  and 
anchor  between  the  lighthouse  and  the  isUmd :  it  should,  however,  only  be  entered 
by  coasting  vessels  the  masters  of  which  are  thoroughly  acquainted  with  the 
navigation. 

On  the  east  end  of  Racoon  cay,  within  or  westward  of  Cape  island,  there  is  a 
tower  150  feet  high,  which  shows  a  light  revolving  every  minute  at  154  feet  above 
the  sea,  visible  from  all  parts  of  the  sea  horizon  at  the  distance  of  19  miles.* 

Cape  Boman  Shoals, — These  very  dangerous  shoals  extend  out  from  cape 
Roman  4  miles  in  a  S.E.  }  £.  direction,  or  nearly  6  miles  from  the  lighthouse 
on  the  same  line  of  bearing.  The  flat  upon  which  they  rest  has  a  gradually 
decreasing  depth  of  from  18  to  5  and  2  feet,  the  latter  being  close  to  the  shore 
of  Cape  island.  The  outermost  shoal  is  on  the  extreme  edge  of  this  flat ;  it  has 
but  7  &et  on  it  at  low  tide,  and  is  extremely  steep,  for  on  its  south-eastern  side 
the  lead  from  7  feet  drops  abnost  at  onoe  into  80  feet,  and  this  rapidly  increases 
seaward  to  87  and  40  feet.  On  account  of  these  shoals  great  care  is  requisite 
when  running  down  the  eoast  from  cape  Fear  to  Charleston ;  it  is  recommended 
not  to  get  into  a  less  depth  hereabout  than  8  fethoms,  and  to  make  a  frequent 
use  of  the  lead. 

When  approaching  the  shoals  of  cape  Roman,  from  northward,  it  will  be 
advisable  not  to  get  into  a  less  depth  than  8  fethoms,  because  there  is  a  15-foot 
shoal  outside  the  flat  bordering  the  coast  between  Winyah  harbour  and  cape 
Roman.  This  shoal  is  5  miles  from  the  shore,  opposite  the  entrance  to  the 
North  Santee  river ;  from  it  Winyah  lighthouse  bears  N.  by  W.  i  W.  7  miles, 
and  that  on  cape  Roman  S.W.  by  W.  }  W.  12  miles. 

BiTLXi  BATd — ^This  is  an  excellent  harbour  of  refrige  for  vessels  unable  to  enter 
Charleston  harbour,  by  reason  of  strong  N.E.  or  S.W.  gales.    It  is  about  5  miles 


•  This  UghtfaoQfle  is  about  0  miles  from  the  extremity  of  the  shoals  off  the  eape,  and 
10  miles  south-westward  from  the  entrance  to  Santee  river;  its  geographical  position  is  Lat. 
9dr  1'  8"  N.,  Long.  79°  22'  12"  W.,  and  its  light  should  be  seen  at  the  distance  of  17  miles 
outside  the  shoals.  Near  it  is  an  old  tower  65  feet  high,  which  is  painted  with  red  and  white 
horizontal  stripes. 
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in  extent,  and  nearly  its  i?rbole  surface  is  occupied  by  a  shallow  flat,  ont  there  is 
a  good  channel  in  the  western  part  of  the  bay,  close  round  the  eafit  end  of  Bull 
island,  into  which  vessels  of  not  too  great  a  draught  to  oross  the  bar  (18  feci  si 
mean  low  water)  may  run.  The  rise  and  £Edl  of  the  tide  are  about  4^  feet.  The 
instructions  in  1857  were,  ''When  in  6}  fethoms  water  bring  Bull  Bay  lighthouse 
to  bear  N.W.  by  W.  i  W.,  and  steer  for  it  on  that  bearing,  leaving  the  bar  buoy 
250  yards  on  the  starboard  hand,  until  in  S^  &thoin8  water,  then  foQow  the 
beach  around  until  off  the  mouth  of  the  creek,  and  anchor  in  Si  flEithottis,  moMy 
bottom.  This  is  a  safe  anchorage  and  the  channel  is  clearly  marked  by  die 
breakers  on  either  hand." 

The  lighthouse  on  the  north  end  of  Bull  island  is  a  brick  builditi^  d5  feet  high, 
which  shows  infixed  light  at  49  feet  above  the  sea,  visible  from,  ^m  believe,  nil 
parts  of  the  sea  horizon  at  the  distance  of  12  miles.  Its  geographkal  pesitkn  10 
Lat.  82^  56'  20"  N.,  Long.  79'  83'  44"  W. 

When  leaving  Bull  bay  for  the  southward  the  dangerous  shallow  ground  on  tlie 
south  side  of  Bull  island  must  be  carefully  avoided.  The  o«ter  edge  of  ibis 
ground,  upon  which  is  a  depiii  of  not  more  than  16  feet,  is  distant  6  mOes  from 
the  lighthouse  on  a  S.  i  E.  beaiing;  close  to  it  is  not  less  than  6  fiithoms  water. 

RcMemake  Shoal. — ^The  low  coast  between  Bull  bay  and  Charleston  is  fronted 
by  a  shallow  flat,  which  extends  out,  more  or  less,  2^  miles.  On  the  outer  edge 
of  this  shallow  flat  is  the  dangerous  Rattlesnake  shoal,  upon  which  is  a  depth  ef 
not  more  than  7  to  10  feet.  It  is  1^  miles  long,  from  E.  by  K.  to  W.  by  8., 
and  }  of  a  mile  wide,  and  lies  8  miles  from  the  nearest  shore.  It  was  maaied  in 
1868  by  two  nun  buoys,  coloured  black  and  red  in  hcHrizontal  stripes ; — 4jhe  otOer 
buoy  is  moored  in  8^  fathoms  on  the  north-east  point  df  the  lihoals,  and  frtwi  ft, 
fort  Johnson  bears  W.  i  N. ;  the  north-east  point  of  Long  iriand  Nordi ;  and 
Charleston  bar  ligfatvQSsel  S.W.  i  W., — ^it  can  be  passed  (fn  eMMarlia&d;--*4lie 
inner  buoy  is  moored  in  8  &1^oms  on  the  inner  end  of  the  ilioak,  and  from  it, 
the  south-west  point  of  Dewees  island  bears  N.N.E.  \  E. ;  fort  Sftmter  town* 
West;  and  Charleston  bar  lightvessel  B.B.W. 

In  the  channel  north  of  Rattlesnake  shoal  there  is  suffict^t  Water  for  mnall 
vessels,  but  it  will  be  always  advisable  to  go  south  of  it.  In  the  event  of  the 
buoys  being  adrift,  the  shoal  should  not  be  approached  nearer  than  to  haeve  fort 
Moultrie  bearing  W.  \  N. 

OBABUBBTOir  is  the  principal  harbour  in  South  Carolina.  It  is  barred  hy 
shifting  sands,  hence  instructions  for  eirtering  it  are  useless  and  the  employment 
of  a  pilot  by  strangen  imperative.  The  channel  is  buoyed.  In  1866  the  depth 
over  the  bar  of  the  channel  was  11  feet  at  low  water.  The  average  time  of  high 
water  after  the  moon's  meridian  passage  is  7h.  24m.  Spring  tides  rise  5i  feet; 
neaps  4}  feet, — the  mean  duratiorr  of  rise  is  6h.  16m.,  of  fall  6h.  9m. 

Lights, — The  lighthouse  on  Morris  island,  situated  8^  miles  southward  of  fort 
Sumter  on  the  south  side  of  Charleston  harbour,  is  coloured  white,  110  feet  high, 
and  shows  b,  fixed  light  at  188  feet  above  the  sea,  visible  17  miles ;  its  geographical 
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position  is  Lat.  82^  41'  66"  N.,  Long.  IV  52'  29"  W..  There  is  also  a  smaU 
beacon  light  visible  12  miles,  at  ^  mile  south-eastward  from  this  light.* 

A  small  fixed  light  on  Solliyan  island,  north  side  of  the  entrance,  is  visible 
12  miles.  A  fixed  light  is  also  shown  at  fort  Sumter,  another  at  castle  Pinckney, 
and  one  at  the  east  end  of  Charleston  battery. 

The  lightvessel  outside  Charleston  bar  is  moored  in  6  fathoms  at  about  a  mile 
E.  i  N.  from  it.  It  shows  two  fixed  lights  at  44  feet  above  the  sea,  visible  12 
miles,  and  cai^ies  a  fog-bell  and  horn.  Its  geographical  position  is  Lat. 
82^  40'  84"  N.,  Long.  79''  48'  0"  W. ;  frt>m  it  the  shoal  spot  of  the  Rattlesnake 
shoal  bears  N.N.E.  )  E.  disUnt  5  miles.     (1866). 

A  lightressel  bearing  a  red  light  is  moored  in  the  main  ship  channel  over  the 
wreck  of  the  Weehawken  monitor.    (1866). 

9cmm  aovjLA. — The  harbour  of  Port  Royal  is  formed  by  the  outlet  of  the 
extensive  Broad  river,  and  is  an  excellent  anchorage,  with  an  ample  depth  of 
water  for  the  largest  vessels.  In  its  northern  part,  just  within  the  entrance  is 
Beaufort  river,  upon  the  western  bank  of  which,  at  12  miles  from  the  sea,  is  the 
town  of  Beaufort ;  this  river  has  sufficient  wat^  for  ordinary  ships,  as  the  depth 
decreases  gradually  from  80  to  11  feet,  the  latter  being  at  about  half-way  up  the 
stream,  and  again  off  the  town. 

As  the  sands  fronting  the  entrance  to  Port  Royal  are  subject  to  change  es- 
pecially after  throng  easterly  gales,  strangers  must  employ  a  pilot.  The  bar  has 
usually  about  20  feet  water  on  it. 

The  Hghtvessd  outside  the  entrance  to  Port  Royal,  named  Martin's  Industry, 
is  moored  in  about  7  fothoms.  It  shows  two  fixed  lights  at  44  feet  above  the  sea, 
visible  about  12  miles,  and  carries  a  fog-bell  and  horn.  Its  geographical  position 
is  about  Lat.  82^  5'  81"  N.,  Long.  80^  86'  18"  W. 

flJkvainrAM  bzvbb  forms  the  boundary  between  South  Carolina  and  Georgia, 
and  is  sufficiently  deep  at  its  entrance  to  admit  large  vessels.  The  channel  in  is 
buoyed,  and  there  are  several  lights  and  beacons  for  the  purpose  of  indicating  a 
change  in  the  direction  of  the  navigable  channel.     Strangers  must  employ  a  pilot. 

The  lighthouse  on  the  south  side  of  the  mouth  of  the  river  stands  on  the 
north-east  end  of  Tybee  island.  It  is  coloured  white,  is  184  feet  high,  and  shows 
a  fixed  light  at  150  feet  above  the  sea,  visible  19  miles.  In  addition,  there  is  a 
small  fixed  (beacon)  light  at  about  i  a  mile  in  front  of  it,  which  can  be  seen  at 
the  distance  of  18  miles. 

•  We  are  uncertain  if  these  lights  are  now  shown.  ThjQj  are  noted  in  the  U.S.  Lighthouse 
List  for  1869  as  extingiuBhed,  and  the  buildings  are  not  inserted  in  the  U.S.  Coast  Survey 
«hart  of  18M.  Many  of  the  lighthouses  on  the  coast  of  the  southern  states  were  destroyed 
bluing  Ihe  civil  war — ^these  are  gradually  being  re-established. 

At  the  commencement  of  the  war  in  the  United  States  the  Federals  destroyed  the  harbour 
of  Charleston  by  sinking  barges  laden  with  stones  in  the  navigable  channels.  There  are 
reasons  Sot  indulging  the  hope  that  in  this  instance  good  may  spring  out  of  evil,  for  it  is 
believed  by  engineers  that  the  effect  of  the  obstructions  will  be  the  scoping  out  of  a  permanent 
channel  in  the  bar  by  reason  of  the  outward  current  from  the  river  not  beijig  suffered  to  spend 
its  force  over  the  whole  of  the  flats  forming  the  bar. 
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Vessels  bound  to  Port  Boyal  are  recommended  to  make  the  land  about  Tjrbee 
island,  as  the  lighthonse  just  mentioned  makes  that  part  of  the  coast  more  dis- 
tingnishable  than  any  other.  Ships  drawing  14  or  16  feet  water  may  go  in  at 
Tybee,  and  proceed  through  land  to  Beaufort,  in  Port  Royal  island ;  thenee, 
such  as  draw  8  or  9  feet  water,  may  go  through  land  to  Charleston ; — fnoBa 
Charleston,  vessels  of  7  or  8  feet  water,  may  go  through  land  to  the  river  Med- 
way,  in  Georgia."^ 

vidM  and  Winds. — ^It  has  been  observed  that  on  this  coast  N.E.,  Easterlyy 
and  S.E.  winds  cause  higher  tides  than  oUier  winds,  and  also  somewhat  altar 
their  course.  Off  Port  Boyal  entrance  at  about  6  leagues  from  the  land,  in  12 
fitthoms  water,  the  flood  sets  strongly  southward,  and  the  ebb  northward ;  at  a 
greater  distance  from  the  shore  there  is  no  tide  at  all.  Near  One  entnmce  to  the 
harbour  there  is  a  strong  indraught  during  the  flood  tide,  and  an  outset  with  the 
ebb  tide. 

If  the  wind  blows  hard  from  the  N.E.  quarter,  without  rain,  it  commonly  eoo- 
tmues  so  for  some  time,  perhaps  three  or  four  days ;  but  if  such  winds  azB 
attended  with  rain,  they  generally  shift  to  the  East,  E.8.E.,  and  8.E.  South- 
east winds  blow  ri^t  in  on  the  coast,  but  they  seldom  blow  dry,  or  conftiiuie 
long ;  in  6,  8,  or  10  hours  alter  their  commencement,  the  sky  begins  to  lock 
dirty,  which  soon  produces  rain.  When  it  comes  to  blow  and  rain  very  hard, 
there  may  be  some  certainty  that  the  wind  will  fly  round  to  the  N.W.  quaKter, 
and  blow  hard  f^r  20  or  80  hours,  with  a  dear  sky. 

N.W.  winds  are  ifiways  attended  with  clear  weather ;  they  somtimes  blow  veiy 
hard,  but  seldom  for  longer  than  80  hours.  The  most  lasting  winds  are  those 
which  blow  from  the  S.S.W.  and  W.N.W.,  and  from  the  North  to  the  E.N.E. 
The  weather  is  most  settled  when  the  wind  is  in  any  of  these  quarters. 

During  summer,  thunder-gusts  are  very  common  on  this  coast.  They  always 
come  from  the  N.W.  quarter,  and  are  sometimes  so  heavy  that  canvas  cannot 
withstand  their  fury.  They  come  on  so  suddenly  that  the  greatest  precaution  is 
necessaiy  to  guard  against  the  effects  of  their  violence. 
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These,  consisting  of  the  Qreat  and  Little  Banks,  are  generally  composed  of 
coral,  and  are  of  great  extent.  They  are  remarkable  for  being  very  steep,  as  the 
lead  from  10  &thoms  or  less  will  frequently  drop  into  100  &thoms.    Scattered 


*  None  of  the  nyen  on  the  coast  of  Carolina,  Q^orgia  and  Florida  should  be  entered  by 
strangers  without  the  assistance  of  a  pilot  They  are  all  barred,  and  the  ohanneUi  in  are 
sabjeot  to  freqnent  change.    A  survey  of  the  whole  coast  is  now  in  progress. 
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over  them  are  many  ledges,  awash  or  nearly  so  at  low  tide ;  as  these  are  in 
general  easily  seen  in  clear  weather,  there  is  hat  little  difficulty  in  avoiding  them. 

On  the  Great  Bank  lie  the  island  of  New  Providence,  the  Current  isles,  Berry 
isles,  Andros,  Elenthera,  Harhonr  island,  Exnma,  Yuma  or  Long  island,  the 
Jnmentos,  cay  Verde,  and  San  Domingo  cay ;  to  the  north  and  west  lie  the 
Isaacs,  Bernini  isles,  Gat  cays.  Orange  cays,  &c. 

On  the  Little  Bank  are  the  Abaco  isles.  Great  Bahama,  Memory  rock,  &c., 
and  between  Abaco  and  the  N.W.  point  of  the  bank  there  is  an  extensive  chain 
of  small  low  cays  on  the  edge  of  the  bank  whereon  many  vessels  have  been 
wrecked,  being  carried  thence  by  the  strong  westerly  swell  which  generally  sets 
upon  them. 

The  islands  are  in  general  low,  flat,  and  interspersed  with  broken  porons  rocks : 
the  soil  is  usually  light  and  sandy,  and  produces  an  abundance  of  trees,  among 
which  will  be  found  mahogany,  brasilettp,  lignum-vitsB,  wild  cinnamon,  pimento, 
satin-wood,  cedars,  Ac. ;  there  are,  moreover,  many  spots  of  good  soil  used  for 
the  cultfvalion  of  cotton  and  the  rearing  of  cattle.  In  the  islands  there  is  but  a 
scanty  supply  of  fresh  water ;  that  which  they  have  is  very  brackish,  and  is 
generally  obtained  by  digging  a  hole  in  the  sand  about  6  feet  deep,  and  inserting 
a  cask  without  a  bottom.  The  climate  is  temperate ;  the  northern  isles  being 
refreshed  in  the  winter  months  by  the  cool  north-westerly  winds,  and  the  southern 
isles  almost  constantly  ei^joying  the  Trade-wind  of  the  ocean. 

The  winds  on  the  East,  S.E.  and  southern  parts  of  the  Great  Bahama  bank, 
from  the  months  of  November  to  April,  veer  from  the  N.E.  and  eastward,  these 
being  the  regular  Trade-winds  in  these  months :  but  when  the  wind  is  in  the 
S.E.  quarter,  it  generally  rains,  and  is  boisterous ;  veering  to  the  southward  and 
gradually  to  the  northward  about  every  10  days,  and  on  the  northern  parts  of  the 
bank  about  every  7  days  during  the  months  above-mentioned;  veering  round 
with  rain,  and  blowing  fresh  from  the  south-eastward,  southward,  and  south-west- 
ward, and  very  frequently  come  in  a  heavy  squall  of  wind,  rain,  lightning,  and 
thunder,  from  the  northward,  with  a  gradual  increase  to  a  gale  during  the  winter 
season.  When  the  wind  is  in  the  S.E.  quarter  you  may  prepare  for  a  N.W.  gale 
ere  20  hours  have  elapsed.  The  thermometer  during  these  months  averages 
from  70""  to  78"*.  The  gales  are  most  severe  and  of  greater  duration  in  the 
latter  part  of  the  season.  The  easterly  breeze  sets  in  very  light  in  May,  and 
there  is,  at  times,  heavy  rain.  The  winds,  from  June  till  August,  are  strong 
from  the  eastward,  and  squally.  August  to  October  is  considered  as  the  hurri- 
cane season,  when  the  weather  is  variable  ;  sometimes  hot  and  sultry,  with  little 
wind, — and  sometimes  squally,  with  variable  winds.  Thermometer  84''  to  90°. 
There  is,  frequently,  from  the  latter  end  of  October  to  the  middle  of  November, 
unsettled  and  squally  weather,  with  variable  winds  and  showers.  A  general 
description  of  the  winds  of  the  region  will  be  found  on  p.  108. 

In  completion  of  the  series  of  directions  in  this  work  it  will  be  sufficient  to 
describe  New  Providence  and  Nassau. 
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3,  the  principal  island  of  ihe  Bahamas,  is  17  miles  Umg 
from  east  to  west,  and  7  miles  broad :  on  its  north  side  is  the  harbour  and  town 
of  Nassau,  which  is  also  the  seat  of  government. 

Hassan, — ^The  harbour  is  sheltered  on  the  north  side  by  Hog  isUmd.  At  tlie 
usual  anchorage  for  Tessels  of  moderate  draught  the  depth  is  from  18  to  15  ibei 
at  low  water  springs ;  large  vessels,  howevef  >  bring  up  outfflde  the  port  near  tlie 
north  shore  of  Hog  island.  Nassau  may  be  reeognised  from  a  distance  by  forts 
Fincastle  and  Charlotte,  between  which  is  ^vernment  house  (a  laige  ^diite 
building  on  the  top  of  a  hill,  which  will  be  seen  over  Hog  island) ;  or  by  the 
lighthotfse  (near  the  west  point  of  Hog  island,  in  Lat.  25""  5'  87"  N.,  Long. 
IT  22'  22''  W.)>  on  the  east  side  of  the  entrance  to  the  harbour.  The  li^, 
Jixedf  is  68  feet  aboVe  the  sea,  and  viable  from  an  ofing  of  10  miles ;  it  is  shown 
over  an  are  of  90""  (N.W.  northt^ard  to  N J).).  At  100  feet  westward  frmn  tlie 
lighthouse  there  is  a  flagstaff  used  by  the  pilots  for  signalling. 

The  west  end  of  Hog  island^  composed  of  white  sand  hills  ^20  feet  hi^ 
terminates,  in  a  point  of  low  rocks,  beyond  which  is  the  barred  ratranse  to  the 
port.  On  the  bar  the  least  depth  at  low  water  springs  is  15  or  16  feet,  and  on 
it  are  frequently  heavy  breakers  with  North  and  N*W.  windsi  on  v^ich  acoonnt 
the  harbour  may  sometimes  be  inaccessible  for  several  days ;  in  general,  ahips 
drawing  more  than  14  or  15  feet  cannot  pass  ov^  it  without  danger,  for  the  rise 
at  springs  is  only  4  feet,  at  neaps  8  feet :  it  is  high  water  at  full  and  change  aA 
7h.  80m. 

The  outer  anchorage^  northward  of  Hog  ifidand,  is  with  Ctovemment  HoUto  ope& 
east  of  Christ  church  8.  by  W.  f  W.  in  8  iatholns,  ^  of  a  mile  from  the  shorB 
of  the  island,  and  with  the  lighthouse  bearing  W.  by  8.  i  8. ;— Nearer  tiian  this 
to  Hog  island  the  water  shoals  very  rapidly. 

The  navigable  channel  of  the  harbour  is  well  marked  by  buoys  and  beacons, — 
thus,  there  are  four  red  buoys  to  be  kept  on  the  port  side  on  entering,  and  three 
black  buoys  ^n  the  starboard  side.  The  first  red'  buoy  marks  the  extremity  of 
the  spit  extending  from  the  west  end  of  Hog  island,  and  the  first  black  buoy  is 
placed  on  the  north-east  projection  of  a  shoal  named  Hogfish.  Besides 
these  buoys  there  aie  the  Tony  beacon,  on  a  conspicuous  rock  of  that  name,  and 
an  obelisk  eastward  of  Charlotte  fort ;  these  are  readily  recognised  from  the 
offing, 

A  pilot  can  in  general  be  procured  within  2  or  8  miles  of  Hog  island,  or  par- 
haps  at  a  greater  distance,  and  when  intending  to  enter  the  harbour  it  is  always 
advisable  to  have  one  on  board  if  possible. 

To  cro9s  the  harm  9k  good  position,  bring  the  Ordnance  Wharf  bathing-hoose  in 
one  with  the  spire  of  the  Presbyterian  chapel,  bearing  S.E. ;  this  coorse  also 
leads  well  up  the  harbour ;  ot  bring  the  obelisk  and  Tony  beaccm  in  one,  bearing 
8.  by  W.,  and  proceed  until  the  flagstaff  on  Hog  island  and  the  lighthouse  are  in 
one,  then  haul  up  8.E«    Frequent  reference  must  be  had  to  the  chart, 4"  and  bear 

*  See  the  Admiralty  chart  Ho.  1452. 
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in  mind  the  remark  above  respecting  the  baoys.  The  anchorage  off  the  town  is 
opppofiite  the  Navy  and  Ordnance  yards  and  the  barracks,  with  the  Tony  beacon 
and  the  Cocoa-nut  tree  on  North  Cay  in  one. 

The  following  instmctlons  for  vessels  bonnd  to  Nassau  are  from  the  Ws9t  India 
Pilot,  1866 : — **  The  entrance  to  Nassau  harbour  lies  between  Hog  island  and 
Silver  cay ;  but  between  them  a  rocky  bar  runs  right  across,  which  breaks  heavily- 
with  strong  N.W.  and  North  winds,  and  is  sometimes  impassable  for  several 
days.  The  greatest  depth  at  low-water  springs  is  17  feet,  but  this  is  only  in  a 
space  not  60  yards  wide,  and  vessels  drawing  over  15  feet  cannot  cross  it  with 
safety. 

When  bound  to  Nassau  from  the  North  or  N.E.  a  wide  berth  should  be  given 
to  the  north-east  elbow  of  the  Little  Bahama  bank,  until  the  parallel  of  26"^  80'  N. 
is  reached.  Approaching  from  eastward  the  latitude  of  26""  45'  N.  should  be 
most  carefully  maintained  until  either  the  north  end  of  Eleuthera,  which  may  be 
seen  about  12  miles  off,  is  sighted,  or  the  Abaco  lighthouse,  which  is  visible  in 
clear  weather  16  miles. 

The  current,  as  the  Bahama  islands  are  approached  from  these  points  and  also 
from  the  East  and  S.E.,  generally  runs  to  the  N.W.,  but  not  strong.  To  the 
northward  of  Eleuthera,  however,  a  strong  set  in  the  opposite  direction  will  8<»ae- 
times  be  found  after  N.W.  and  North  winds,  and  probably  after  fine  weather,  on 
the  increase  of  the  moon,  but  it  will  be  safer  not  to  depend  upon  tiiis*  Should 
the  land  of  Eleuthera  be  made,  haul  round  Egg  Island  reef  at  the  distance  of 
8  or  4  miles ;  and  when  Great  Egg  island  bears  East,  the  course  wiU  be  about 
8.W«  by  S.,  and  the  distance  nearly  82  miles  to  Nassau  li^^ouse. 

The  first  objects  seen  when  approaching  Nassau  harbour,  will  be  forts  Fin- 
castle  and  Charlotte,  and  soon  after  the  Government  house  (a  remarkable  large 
square  building  on  the  top  of  the  ridge),  between  them.  When  near  the  entrance 
a  stone  obelisk  will  be  observed  on  the  hill,  a  short  distance  to  the  eastward  of 
fort  Charlotte — which  is  the  westernmost  fort;  and  when  the  lighthouse  bears 
South  distant  about  i  a  mile,  a  small  low  rock  will  be  opened  out  close  under  the 
land,  called  Tony  rock,  on  which  is  a  pole  beacon  with  a  triangular  firame  on  tiie 
top.  The  obelisk  and  beacon  in  one  bearing  S.  by  W.,  will  lead  over  the  deepest 
part  of  the  bar  westward  of  a  red  buoy  on  the  extremity  of  the  spit  from  Hog 
island,  and  eastward  of  a  black  buoy  on  the  Hogfish  bank ;  when  the  flagstaff  on 
the  west  end  of  Hog  island  comes  in  line  with  the  windows  of  the  lighthouse,  haul 
sharp  up  to  the  S.E.,  with  the  Bathing  house  on  the  end  of  the  Ordnance  wharf 
in  one  with  the  Presbyterian  chapel,  beazing  in  mind  that  the  flood  will  set  the 
vessel  strong  towards  the  sand  ridges  on  the  east  side  of  the  channel. 

The  latter  mark  will  lead  eastward  of  Tony  Bock  ledge,  at  the  north  end  of 
which  there  is  a  small  black  spar  beacon,  and  westward  of  the  red  buoy  Ukarking 
the  west  edge  of  the  sand  ridges.  When  the  cupola  of  the  jail,  a  conspicuous 
building  in  the  centre  of  tiie  town,  comes  in  one  with  a  small  look-out  house  on 
the  ridge,  a  little  to  the  eastward  of  fort  Fincastie,  haul  up  on  this  line,  and 
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EDchor  with  Tony  rook  beacon  in  line  with  a  cocoa-nnt  tree  on  North  cay  W.  )  X. 
abreast  the  Nayy  yard,  Ordnance  wharf,  or  barracks,  as  most  oonTenient.  In 
entering^  the  red  bticya  amd  beacons  will  be  left  ofi  the  port  hand,  and  the  black 
buoys  on  the  starboard. 

Should  the  wind  be  scant  a  vessel  may  sail  in  or  ont  of  the  harbonr,  witli  tiw 
Bathing  house  on  the  Ordnance  wharf  in  one  with  the  Presbyterian  efaapel,  pro- 
vided there  is  no  swell  on  the  bar,  and  she  crosses  it  at  the  last  quarter  flood, 
which  is  the  best  time  for  that  purpose.  It  is  clear,  however,  that  tbeee  direc- 
tions can  only  be  of  use  to  those  fully  acquainted  with  the  place,  except  in  a  case 
of  the  greatest  emergency.  Handy  vessels  that  can  insure  staying  may  beat  in, 
but  this  must  be  done  entirely  by  the  eye.  Every  confldance  may  be  plaeed  in 
the  pilots,  who  are  always  at  hand.  Vessels  of  14  or  15  feet  draught  had  better 
moor  head  and  stem  with  their  head  to  the  westward,  and  the  beat  bower  to  the 
eastward,  and  be  careful  in  swinging  not  to  tail  on  the  anchor.  In  the  summer 
season,  after  the  period  of  north-westers,  it  will  perhaps  be  more  eonveoient  to 
have  the  vessers  head  to  the  eastward. 

If  the  harbour  is  approached  with  a  northerly  wind,  and  there  is  an  uncertainty 
as  to  the  state  of  the  bar,  should  it  be  dangerous  to  cross,  a  red  flag  will  be 
hoisted  on  the  signal-staff  near  the  lighthouse.  In  this  ease  it  will  be 
prudent  to  proceed  to  the  Douglas  channel,  or  to  the  anchorage  at  the  aoatb- 
end  of  the  island.  Should  it  be  passable,  but  too  dangerous  for  a  boat  to  get 
out,  a  white  flag  will  be  hoisted,  and  the  pilot  boat  will  be  seen  in  waitiiig  jtiat 
within  the  hreaken  showing  a  flag  (red  and  white  horizontaliy).  In  this  ease, 
oross  the  bar  upon  the  first  leading  mark,  the  beacon  and  obelisk  in  line,  and 
when  the  flagstaff  comes  on  with  the  lighthouse,  steer  for  the  boat  and  veceire 
the  pilot.  This,  however,  is  a  dangerous  experiment  for  a  vessel  of  heavy 
draught ;  and,  except  in  a  case  of  great  ui^ncy,  it  will  be  &r  more  prudent  to 
act  as  above  stated. 

Should  a  strong  north-wester  oveartake  a  vessel  at  the  entrance  of  either  of  tbe 
Providence  channels,  it  will  perhaps  be  better  to  remain  under  the  ke  of  the 
south  end  of  Abaco,  or  anchor  under  the  west  side  of  the  Hole  in  the  Wall,  and 
wait  until  the  wind  moderates  and  the  sea  goes  down.  It  may  still  continue  to 
blow  hard  as  the  wind  draws  round  to  the  N.E.,  but  when  it  reaches  this  quarter 
the  sea  generally  subsides  on  the  bar  in  a  short  time.  A  good  sheltered  berth 
will  be  found  under  Abaco  in  11  fathoms  water,  with  the  lighthouse  E.  by  N.  ^  N. 
about  f  of  a  mile  from  the  shore. 

Outer  Anchorage, — ^With  the  wind  to  the  southward,  or,  merely  wishing  to 
communicate  with  Nassau,  a  temporary  anchorage  will  be  found  off  the  north 
side  of  Hog  island,  in  about  8  fothoms,  on  the  very  edge  of  soundings,  witb 
Government  house  just  open  to  the  eastward  of  Christ  church  S.S.W.  This 
anchorage  must,  however,  be  approached  under  easy  sail,  and  care  must  betaken 
not  to  shoot  too  for  in ;  in  the  winter  months  be  prepared  to  quit,  the  moment  the 
wind  threatens  a  change. 
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Eastern  Channel, — ^Vessels  drawing  under  11  feet  draught  may  enter  Nassau 
liarboar  from  Douglas  road  or  Cochrane  anchorage,  but  this  is  only  to  be  done  by 
the  eye.  A  depth  of  9  feet  may  be  carried  at  low  water  over  the  eastern  flats 
off  fort  Montague,  and  the  channel  lies  dose  under  the  south  sides  of  Athol  and 
Hog  islands." 

Thm  oomat4 — ^Ihe  western  extremity  of  New  Providence  is  a  low  sandy  point, 
having  off  it  a  cay  named  Goulding.  Off  the  southernmost  point  of  the  island 
there  is  good  shelter  in  5  fathoms  with  Clifton  house  (near  its  western  point) 
bearing  N.W.,  at  }  of  a  mile  from  the  shore.  A  shoal  spot  of  12  feet  lies  close 
to  the  edge  of  the  bank  at }  of  a  mile  southward  of  the  anchorage.  Vessels  pro- 
ceed hither  during  strong  N.W.  or  North  winds,  when  they  cannot  enter  the 
harbour  of  Nassau;  but,  as  the  wind  moderates,  it  invariably  draws  to  the 
eastward,  and  this  then  becomes  a  leeward  poeitton.  The  Douglas  and  Fleeming 
channels,  hereafter  described,  are  therefore  preferable. 

From  New  Providence  the  bank  runs  to  the  north-eastwatd  about  85  miles  to 
Eleuthera,  and  has  on  its  edge  a  number  of  small  islands  and  rocl^  reefe, 
separated  by  nairow  channels,  the  principal  of  which  are  the  Douglas  and 
Fleeming  channels. 

DovsiM^OhMUML — ^This  channel  is  15  miles  north-eastwatd  from  Nassau 
lighthouse.  It  is  distinguished  by  two  pole  beacons  on  small  black  rocks,  in  the 
centre  of  the  opening,  which  is  about  H  miles  wide,  between  Booby  island  and 
the  east  end  of  Rose  island.  It  is  navigable  for  vesseb  of  20  feet  draught,  but 
is  so  narrow  and  tortuous,  and  the  tides  in  it  are  so  rapid,  that  a  pUot  is  abso^ 
hady  nscessary.  In  tiie  event  of  a  vessel  being  forced  to  run  in  without  this 
assistance,  the  following  directions  may  be  usefiil. 

Wait  for  the  flood  tide,  and  strike  the  edge  of  soundings  with  the  beacons  in 
one  B.E.  }  E.,  which  will  lead  close  to  the  westward  of  Booby  Island  ledge,  and 
when  the  small  pile  of  stones  on  the  west  end  of  tiiat  island  bears  E.  i  N.  haul 
up  about  £.  by  8.  i  8.,  so  as  to  pass  to  vrindward  of  the  bhck  buoy  on  the 
north-east  edge  of  the  shoal  ground  of  the  Douglas  rocks.  It  is  seldom,  however, 
that  the  wind  will  allow  a  vessel  to  do  this ;  but  the  tide  is  so  strong  under 
the  lee,  that  by  proper  attention  she  may  shoot  throu^  the  narrows,  which  is 
only  about  li  cables  wide.  8hould  she  be  ibroed  to  make  a  board,  it  had  better 
be  done  under  the  west  side  of  the  Douglas  rocks,  where  they  are  steep-to.  If 
under  14  fiset  dnu|^t  she  may  shoot  in  to  the  southward  of  the  beacons,  but 
there  is  a  very  dangerous  small  rock,  with  4  &thoms  around  it,  right  in  the 
middle  of  the  opening  between  the  Douglas  and  South  Channel  rocks,  which,  on 
account  of  the  strong  ripplings  over  the  dark  bar  that  runs  across,  is  not  seen. 

If  it  be  determined  to  take  the  latter  channel,  a  boat  had  better  be  placed  over 
this  rock,  for  the  tide  runs  here  so  strong  that  without  a  good  commanding 
breeze  the  vessel  will  be  scarcely  under  control.  Having  passed  the  buoy,  a 
B.E.  course  will  lead  between  the  Turtle  head  and  the  black  buoy  off  the  north 
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end  of  the  Hook  sand,  whanee  the  cohtbg  may  be  gradcially  shaped  to  the  S.W. 
for  Douglas  road  or  Cochrane  anehorage,  guided  by  the  eye  and  the  ehari. 

A  oonvenient  berth  will  be  found  in  about  4  fathoms  water,  sand  and  marl,  witb 
the  block-honse  on  Potter  oay  nearly  in  one  with  Montague  fort  on  Nev 
Providenee  W.  by  N.,  and  the  house  on  Bose  island  N.  i  W.,  about  8  miles  fron 
the  town  of  Nassau.  An  anchorage  may  also  be  taken  up  a  short  distanee  with- 
in the  Douglas  channel  in  Shoe  Hole  road  in  4  or  4^  fathoms,  but  it  is  not  good 
holding  ground,  and  in  a  strong  Norther  yessels  are  liable  to  drag.  The  sea  in 
these  winds  seldom  breaks  across,  and  they  may,  therefore,  run  in  here  when  the 
bar  at  Nassau  is  impassable. 

There  are  wells  of  excellent  water  near  the  house  on  Bose  island,  but  difficult 
and  inconyenient  to  get  at. 

It  is  high  water,  full  and  change,  in  Dou^^  channel  at  8h.  90m. ;  BpnagB  rise 
4  feet,  and  neaps  2i  feet. 

riMmSaff  diaaiMi. — ^This  channel  is  25  miles  N.E.  by  E.  i  E.  ham  Nassau 
lighthouse.  The  op^iing  between  the  Six  Shilling  cays  and  the  Samphire  cays, 
6.  W.  of  them,  is  6  miles  wide,  but  the  channel  is  only  about  1^  miles  in  breadth, 
and  lies  about  a  mile  south-westward  of  the  former  islets.  It  is  capaUe  of 
admitting  vessels  of  20  feet  draught  without  much  difficulty,  but  some  little 
knowledge  of  the  locality  is  required. 

On  the  south-westernmost  of  the  Six  Hiilling  eays  is  tiie  outer  or  fiHumion 
beacim,  triangular  shaped,  60  feet  hi§^,  and  visible  7  or  8  milee.  The  inner 
beacons  on  the  Quintus  rocks  are  two  pole  beacons  on  the  southern  wmAl  ;  thej 
bear  N.  by  £.  i  E.  and  S.  by  W.  i  W.  from  each  other,  and  the  eoBtfaenmioBt 
lies  E.  by  S.  li  miles  from  the  fittkaanon  beacon. 

When  approaching  Fleeming  channel  from  northward,  run  down  close  to  the 
edge  of  the  bank,  which  is  about  a  mile  from  the  cays,  and  ^iter  upon  soundings 
with  the  Shannon  beacon  bearing  E.  }  S.,  when  ihe  Quintus  beac<m  will  be  just 
open  south  of  it,  and  then  steer  S.E.  This  course  should  lead  about  a  nik 
south-westward  of  the  Shannon,  and  when  it  bears  N.  |  W.  bear  up  S.S.W.,  whkh 
will  lead  into  Douglas  road  or  New  anchorage.  There  are  many  smaU  heads  in 
the  way,  but  they  may  be  easily  seen  from  aloft. 

As  the  tides  run  right  across  the  inner  part  of  the  channel,  the  flood  to  llie 
6.E.,  the  ebb  to  the  N.W.,  at  the  rate  of  2  or  8  knots,  steer  accordingly,  so  as 
to  pass  2  cables  to  the  eastward  of  a  black  buoy  (with  vtme)  moored  S.E.  by  £.  i  £. 
2  miles  from  the  Upper  or  N.E.  Samphire  cay,  and  S.W.  by  S.  6^  miles  frxm 
the  Quintus  poles ;  tiiese  latter,  therefore,  will  be  a  good  guide.  The  buoy  lies 
in  2  &thom8  water,  at  the  inner-and  narrowest  part  of  the  chanael,  whidi  k 
little  more  than  a  mile  wide.  A  short  distance  to  tiie  north-east  of  the  buoy  there 
18  a  small  ledge  of  14  feet,  called  the  Middle  Ground,  with  21  hei  on  either  side, 
but  it  had  better  be  left  to  the  eastward. 

In  beating  out,  when  the  buoy  eastward  of  the  Samphire  eay  bears  sovthward 
of  S.W.  by  W.,  do  not  siond  fiftrther  eastward  than  to  bring  the  Quintus  beaooii£ 
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in  line,  and  to  the  westward  keep  the  Pimlioo  islands  opmi  eastward  of  the  Six 
Shilling  cays.  The  edge  of  the  shoal  ground  on  either  side  of  the  diannel,  how- 
erer,  may  be  seen  from  aloft.  A  vessel  may  anchor  in  the  channel,  or  take  np  a 
conTeni^it  berth  fur  quitting,  aboat  a  mile  to  the  S.  W.  of  the  Qnintus  rooks,  but 
she  will  be  exposed  to  the  westward.  The  shoal  ground  extouUng  southward  from 
the  Shannon  b6ao<»i  cay  should  be  cazefolly  avoided. 

It  is  high  water,  full  and  chaoge,  in  the  Fleeming  channel  at  9h.  Om. ;  f^prin^B 
rise  8i  feet,  and  neaps  1^  feet. 

From  Fleeming  channel  th^  bank  runs  north-eastwaxd  to  the  Current  isles  off 
the  north  end  of  Eleuthera ;  these  are  also  named  Bussell,  Royal,  and  Sgg 
islands.  They  are  very  low,  but  well-wooded,  and  are  separated  bcm  Elen&eza 
by  a  narrow  channel  sufficiently  deep  for  small  vessels.  There  are  uumerous 
reefs  about  the  Current  islands,  a  knowledge  of  which  can  be  best  gained  by 
reference  to  the  chart. 


***  Navigators  bound  to  the  West  Indies,  the  Gnlf  of  Mexico,  and  the 
Caribbean  sea,  must  refer  to  the  special  Sailing  Directions  for  those  parts,  as 
they  are  too  extensive  to  be  inserted  here,  and  could  not  be  condensed  with 
sufficient  accuracy  to  ensure  safety. 
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The  followmg  Table  contains  the  list  of  the  various  Bocks,  Shoals,  &c.,  that 
have,  from  time  to  time,  been  reported  as  existing  in  the  North  Atlantic — exclusive 
of  those,  which  bordering  the  mainland,  will  be  found  described  in  special  Sailing 
Directions  for  the  particular  part  of  the  coast  near  to  which  they  are  found.  It 
is  well  known  to  the  navigator  that  the  chart  of  this  part  of  the  ocean  has  long 
been  disfigured  by  the  insertion  of  dangers^  many  of  which  are  still  pertinaciously 
believed  in ;  this  Catalogue  of  such  doubtful  and  supposititious  dangers  is  given 
that,  when  he  approaches  the  neighbourhood,  he  may  be  on  the  alert,  and  should 
he  see  what  appears  to  he  a  roek^  make  some  small  effort  in  the  cause  of  hydro- 
graphy to  satisfy  himself  and  his  brother  seamen,  whether  it  may  not  be  a  wreck, 
a  whale,  or  some  floating  substance,  such  as,  when  viewed  from  a  distance,  has 
been  frequently  mistaken  for  a  rock  or  shoal  until  closely  examined ;  not  to 
multiply  instances,  it  may  suffice  to  extract  the  following  observations  from 
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WiLEBs'  <<  Narrative  of  the  United  States  Exploring  Expedition*'  (1888—1842); 
when  in  the  yicinity  of  St.  Anne's  shoal,  Lat.  88^  8'  N.,  Long.  84*"  8'  W.,  he 
resolyed  to  sail  oyer  its  assigned  position.  "  We  passed  oyer  it,  the  sea  ifss 
smooth,  the  horizon  clear,  and  the  day  beautifdl.  At  8h.  a.m.  the  lookout  cried 
out,  'Bocks  or  a  wreck  on  the  starboard  bow  1'  which  at  once  ereated  an  excite- 
ment on  board.  We  stood  for  it.  It  had  at  first  every  appearance  of  a  rock, 
then  that  of  a  wreck  with  the  masts  gone.  It  proved,  however,  to  be  a  large  tree 
of  cotton  wood,  120  feet  in  length,  and  14  feet  in  circnmference  at  the  height  of 
5  feet  above  the  roots.  It  had  been  a  long  time  in  the  water,  was  foil  of  barnacles, 
and  mnoh  eaten  by  the  teredo  navalis.  Great  quantities  of  fish  were  about  it, 
consisting  of  dolphins,  sharks,  A».,  we  did  not,  however,  sncceed  in  taking  any. 
In  rough  weather  it  might  easily  have  been  mistaken  for  a  rock,  particnlaily  if 
passed  in  twilight,  or  at  night." 

Captain  Wilebs  also  sought  for  the  following  rocks  and  shoalfl — Tulloch, 
Maria,  Bom  Felix,  Bonetta,  Patty,  Warley  and  French — ^but  saw  not  the  dightest 
signs  of  their  existence. 

More  recently  (1851 — 1862)  Lieut.  Lxb,  of  the  U.S.  surveying  brig  Dolphin^ 
while  engaged  in  sounding  operations,  examined  the  assigned  positions  of  the 
Potomac,  Field,  Anfitrite,  Dyet,  Gandaria,  Gombaud,  Emily,  Frendb,  Blaeedale, 
Yoette,  GaUeon,  GalissionieFe,  Martin  Tulloch,  Livingstone,  and  Mouiand  rocks 
and  shoals,  as  well  as  the  Vigia  of  1827,  without  finding  any  traces  of  them. 

The  existence  of  the  Eight  Stones  is  disproved  by  the  routes  of  H.M.  ahipe 
SoyihampUm,  ChanHclserj  Blossom^  BeagU^  Mtna^  Baven,  Emulous,  and  Sufykter, 
as  well  as  by  soundings  taken  in  the  U.S.  brig  Dolphin, 

The  soundings  made  by  Capt.  Poijlbn,  B.N.  and  by  Commander  Datmah,  B.N., 
tend  to  disprove  the  existence  oi  the  Devil  rook. 

So,  also,  the  deep  sea  soundings  made  in  the  vicinity  of  the  assigned  positi^ms 
of  the  foIlowing-^Breton,  Ghaderton,  Clevehmd,  Betsey,  Aitkin,  Chaucer,  Hendo*- 
SOB,  and  Beaufort  vi^^as — show  that  their  existence  is  very  improbable. 

Texeiro  may  be  rejected,  since  Maury  has  plotted  over  its  assigned  position  the 
tracks  of  a  large  number  of  vessels,  none  of  which  made  any  mention  of  it. 

It  may  not  be  amiss  however  to  quote  in  this  place  the  remarks  of  the  late 
Hydrographer,  Admiral  WAsmNeroN,  on  Vigioa,  in  his  "  Instruotions  to  Sur- 
veyors."— 

The  constant  endeavour  to  pass  over  the  pkces  of  all  the  Vigias  which  are 
marked  near  her  track  in  the  charts,  should  be  considered  as  one  of  the  prominent 
duties  of  a  surveying  vessel.  Multitudes  of  these  imaginary  dangers  are  dreum- 
stantially  described,  and  are  traditionally  inserted  in  aU  our  ocean  charts,  and 
from  which  they  ought  not  to  be  expunged  without  the  most  satisfiictory  evidence 
of  their  non-existence,  within  wide  limits  of  their  alleged  positions.  It  is  true 
that  pieces  of  wreck,  sleeping  whales,  shoals  of  fish,  and  sundry  other  floating 
substances,'  may  account  for  a  large  proportion  of  these  pretended  rocks  ;  yet,  on 
the  other  hand,  the  mighty  operations  which  are  perpetually  and  silently  going 
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on  in  nature's  great  laboratory,  and  which  are  occasionally  manifested  by  the 
protrusion  of  a  real  rock  aboye  water — ^and  again  by  its  withdrawal — should 
teach  ns  not  to  be  too  sceptical  as  to  the  former  existence  or  future  confirmation 
of  some  of  them. 

«  A  full  day,  will,  therefore,  be  well  employed  in  every  such  search ;  and  as  it 
is  incredible  that  in  very  deep  water  any  rock  should  rise  like  a  column  perpen- 
dicularly from  the  bottom,  the  search  must  be  accompanied  by  some  deep  sea 
casts,  say  to  1000  fathoms  at  least,  in  order  to  strike  some  part  of  the  slope. 

.«  With  the  like  olject  in  view,  the  obserrant  seaman  will  keep  his  eyes  open 
to  every  unusual  appearance  in  the  sea — such  as  partial  ripplings  and,  when  out 
of  the  reach  of  rivers,  to  all  discoloured  water,  whether  white,  brown,  or  green, 
flocks  of  birds,  or  shoals  of  fish,  as  they  may  possibly  be  an  indication  of  some 
change  in  the  nature  or  depth  of  the  bottom  ;  and  in  all  Baek  cases  a  deep-sea  cast 
of  the  lead  should  be  obtained.'* 

The  following  observations  by  Captain  Wingavs  of  the  iron  ship  Sarah  and 
Emnuiy  on  the  facility  there  exists  for  mistaking  floating  wrecks,  &e. — wh^n  viewed 
from  a  dietanee — ^for  rocks,  deserve  the  consideration  of  ship  masters  who  it  is  to 
be  feared  have  too  often  needlessly  reported  a  rock  or  other  danger  in  the  open 
ocean,  when  putting  the  vessel  out  of  her  course  for  5  or  10  miles,  would  in  the 
n^jority  of  cases  have  settled  the  point  definitely. 

«  While  I  am  writing  to  yon  I  may  as  well  mention  two  other  circumstances 
that  occurred  on  the  same  passage. 

In  the  Java  Sea,  21st  November,  1868— at  lOh.  80m.  a.ii.  officer  of  the  watch 
reported  '  sail  on  starboard  bow,'  which  on  a  nearer  approach  I  took  for  an  island, 
having  trees  on  it  disiinctly  visible ;  of  course  I  thought  it  a  new  discovery,  as, 
in  my  then  position,  nothing  appeared  on  my  chart  *  latest  and  best'. 

At  2h.  8Qm.  p.m.  wind  being  light  I  sent  second  officer  in  a  boat  to  ascertain 
the  nature  of  it, — ^then  ahput  li  miles  off.  According  to  his  deicripthn  it  was — a 
solid  mass  of  roots  of  trees  entwined  together ;  eighteen  trees  on  it  averaging 
24  feet  high,  the^gest  being  1  foot  in  circumference — cabbage  or  pahn  trees — 
left  on  it  ship's  name :  Lat.  4""  54'  S.,  Long.  106''  86'  £. 

Again, — 28th'February  1864,  at  8h.80m.  a.m.  saw  something  on  starboard  beam 
.about  li  miles  off,  bore  down  to  it,  and  found  it  to  be  about  40  feet  of  the  after 
end  of  a  vessel,  bottom  up  ;  and  from  appearance  should  think  it  about  half  the 
original ;  by  the  way  the  broken  part  of  the  timbers  and  phinks  were  worn,  as 
well  as  by  the  large  amount  of  barnacles  and  weed  on  it,  think  it  had  been  a  long 
time  in  the  water ;  no  copper  or  sign  of  any  having  been  on, — Lat.  at  noon 
40^  11'  N.,  Long.  82^  11'  W. ;  difference  from  8h.  80m.  a.m.  8'  N.,  11'  E.— 
position  of  wreck,  40''  8'  N.  and  82''  22'  W. 

I  have  mentioned  this  from  my  attention  having  been  drawn  to  a  notice  in 
your  1868  magazine,  p.  125,  concerning  the  defined  position  of  Gough's  rock. 

Now  I  do  not  dispute  the  existence  of  said  rock,  and  in  that  particular 
locality,  but  I  do  positively  say  that  my  floating  mass  was  seen  and  passed  within 
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20  feet,  and  most  assuredly  had  there  heen  any  sea  on  at  the  time  I  ehooM  hare 
taken  it  for  a  fixture  at  leatt^  because  I  believe  it  would  have  caused  ft  lieafy 
break  around  it ;  for  although  there  was  little  wind  at  the  time,  the  water  eom- 
paratirely  smooth,  still,  with  the  hollow  part  down,  there  was  quite  a  break 
caused  by  the  sea  running  up  both  sides  of  the  run  orquarien,  and  there  meetiDg 
the  splash  from  the  wide  open  part  as  it  rose  and  fell,  and  the  water  rushing  into 
it  and  the  rebound,  kay  one  knows  what  a  ripple  a  boat  bottom-up  wiU  cftase 
by  its  motion  on  the  sur£EMe  of  the  water. 

By  appearance  I  should  think  it  part  of  a  Tessel  of  about  150  tons  or  so. 
Now  a  rock  most  certainly  would  not  shift,  but  may  not  my  floating  mass  have 
been  more  to  the  eastward  twelve  months  before,  and  I  think  there  is  a  defleetioo 
of  a  part  of  the  Gulf  Stream  somewhere  in  this  locality — but  that  I  leave  to  your 
calculation." 

If  shipmasters  would  only  take  a  little  trouble  in  order  to  verify  thttr  question- 
able  new  discoveries  we  should  than  see  more  frequently  than  we  do  reports  such 
as  the  following,  which  justify  the  remarks  of  Captain  Winoaix  : — 

*'  Schooner  William  Inglis,  Captain  Sioth,  September  dth  1865 :  Iiat. 
ST*"  48'  N.,  Long.  86°  11'  W.,  at  2  p.h.  saw  what  we  took  to  be  broakers  <m  the 
starboard  bow ;  luffed  up  and  ran  close  to :  found  it  to  be  a  large  ship  (800  tons) 
bottom  up,  copper  bottom,  copper  quite  fresh  and  bright." 

Capt.  Thomson  of  the  EcUpse  says  **  On  my  passage  from  Figueira  for  St. 
John's,  on  the  25th  of  June,  in  Lat.  45*'  40'  N.,  Long.  29''  W.,  I  saw  a»»«^>'i«g 
to  leeward,  which  I  took  to  be  a  rock,  standing  about  8i  feet  out  of  water.  Pftt  tiie 
vessel  about  to  make  sure.  Coming  near  to  it,  found  H  to  be  an  iron  haoj. 
From  the  water  to  the  top  it  very  much  resembled  a  flat  top  sugar-loai  Tldiddng 
it  might  be  seen  again  in  hard  blowing  weather,  and  be  taken  for  a  roek,  as  I 
could  have  believed  it  was  had  it  been  blowing  strong  at  the  time,  I  was  resolved 
to  get  it  on  board,  which  I  did,  but  not  without  getting  my  boat  out,  and  vvith 
great  difficulty,  the  lower  part  being  very  much  covered  with  barnacles,  some  as 
long  as  nine  inches.  Dimensions  of  the  buoy  about  5  feet  long,'--'^  foet  out  of 
the  water ;  10  feet  round  the  base,  4i  feet  round  the  top,  quite  tight  £rom 
leakage,  no  mark  of  any  kind  upon  it ;  apparently  Jiad  been  coal  tarred.  I  believe 
it  has  been  a  Mrmij  buoy  of  some  gatway,  or  a  warning  buoy  of  some  rock ; 
apparently  been  in  the  water  some  time. 

The  wreck  of  a  barque  was  passed  in  the  channel,  September  19th»  in  Lat. 
49"*  21'  N.,  Long.  6°  18'  W.,  colour  similar  to  that  of  submarine  rooks,  eovetred 
with  seaweed." 


Lat.  N. 

Long.  W. 

Name. 

Date, 

0**   80' 
0     64 
0     67 

29°   85' 
26    60 
41       6 

Coral  shoal 

Prince  shoal       

Blaesdale's  reef. 

1822 
1854  1 
1819 
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Lat 

N. 

Long 

.  W. 

Name. 

Date. 

O" 

69' 

28° 

4' 

A  Shoal      

.     1860 

2 

0 

22 

18 

Cnaar  breakers 

.     1880 

8 

7 

24 

14 

Pryce  or  Mary  shoal 

.     1846 

4 

6 

19 

20 

French  shoal      

4 

6 

20 

84 

French  shoal      

.     1796 

6 

4 

21 

26 

Warley's  shoal  ...     : 

.      1818 

9 

47 

80 

0 

Longchamp's  rock  or  Soils  island     

10 

7 

27 

82 

Hannah's  CoraT  shoal        

.     1824 

10 

87 

60 

8 

Delaware  shoal 

.     1889 

11 

0 

24 

80 

Patty's  Orerfalls        

12 

0 

27 

20 

Five  Palms  Vigia  or  Hinman's  shoal 

12 

0 

88 

28 

Texeiro's  shoal 

.      1810 

12 

20 

64 

49 

Oalissioniere's  rock  or  Fonseca  island 

12 

80 

28 

66 

Garcas.  Baxo  das       

.     1848 

18 

0 

29 

60 

Gareas,  Bazo  das       

14 

29 

26 

80 

Tregarthen  rock 

1866 

14 

87 

68 

69 

St.  Esprit  rerf 

1817 

14 

60 

29 

40 

Dnbrenil's  Vigia 

.     1758 

15 

0 

48 

68 

Voettebank       

15 

45 

21 

16 

Webb's  rock     ' 

15 

45 

27 

20 

India  shoal 

15 

48 

28 

18 

Leton  rock 

15 

56 

49 

40 

Galleon's  bank 

1780 

16 

0 

87 

0 

Afaalstrom 

16 

82 

20 

87 

Bonetta  rock      

16 

42 

69 

6 

Martin's  reef      

.     1842 

16 

44 

58 

60 

Martin's  reef      

,     1828 

16 

44 

26 

49 

India  shoal 

1868 

16 

69 

21 

80 

Emily  rock 

1846 

17 

0 

20 

8 

Birkenhead  or  Porgas  bank       

1860 

18 

7 

50 

0 

Betsey's  rock      

1808 

19 

17 

66 

«0i 

Clowes  reef. 

1817 

19 

20 

20 

87 

Bom  Felix  shoal 

19 

46 

20 

50 

Maria's  rock       

,      1818 

20 

0 

68 

60 

Hannah's  breakers     

,     1791 

20 

60 

66 

46 

Gaigon's  bank    

,     1738 

23 

15 

82 

25 

Gomband's  rock 

1764 

24 

10 

61 

40 

Livingston's  Overfalls        

1819 

24 

20 

64 

60 

Stamincaroek    

24 

84 

65 

10 

Monrand's  bank 

1778 

25 

80 

87 

45 

Gandariarock    

1842 

27 

81 

60 

8 

Chancer  bank     

1850 

27 

51 

78 

81 

Courier  rock       

1849 

29 

42 

80 

17 

luglefield  bank 

1810 

80 

46 

10 

20 

Cleveland  reef 

1766 

80 

49 

78 

27i 

Huntley's  rook 

1888 

80 

52 

27 

12 

Vigia 

81 

17 

68 

22 

Vigia 

1827 

81 

80 

84 

48 

Neva  rocks 

.     1856 

81 

80 

86 

60 

Yankenlen's  rock       

81 

40 

28 

46 

Josyna  rock        

.     1697 

81 

48 

40 

28^ 

Westenenk  shoal       

.     1840 

dA 
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Lat.  N. 

Long  W. 

Name. 

Date. 

82-     0' 

24°  48' 

Gilchrist  rock     

1848 

82     10 

58     10 

False  Bennndas 

82    20 

20     60 

Steengronnd  rocks     

82    46 

60       6 

Dyet  rocks 

1846 

88    46 

66     26 

Bell  rocks 

88    49 

71     41 

Ashtonrock       

1834 

84    87 

16    40 

Eight  Stones      

1782 

84    61 

72    28 

Orion  rock 

1845 

86      0 

2B    80 

Eutnsoffbank    

1816 

86    26 

49      1 

Colombine  shoal 

1844 

86    60 

66      4 

Anfitrite  shoal    

1846 

86     68 

27     19 

St.  Mary's  bank,  disool.  water 

1819 

86    80 

9    16 

Daedalus  rock    

1818 

86    81 

82    24 

Atilarock ,. 

1856 

86    64 

19    49 

Jean  Hamon's  rock    

1788 

87    27 

24    45 

Tnllochreef       

1808 

87    81 

66      0 

Field's  Vigia      

1858 

87    42 

82    67 

Martyr's,  or  Acre's  reef 

1845 

87     50 

84    18 

Vigia 

87     66i 

88      4 

Gonstante  reef 

1840 

88    10 

67    26 

Potomac  soundings     

1888 

88     16 

22    14 

Kens  rock 

186S 

88    16 

88    49 

Chanterean's  shoal     

1828 

88     24 

89    26 

Chanterean's  shoal     

1721 

88    26} 

80    26 

Ferreira's  reef    

1840 

88    27 

87    67 

Chanterean's  shoal     ' 

1846 

88    82 

88    16 

Pronk  rock 

1644 

88    40 

29      8 

Falconer  rock     

1847 

88    46 

24    47 

Whalerock 

1809 

89      0 

64    20 

Munn'sreef       

1827 

89  m 

46    19i 

Supposed  Banks 

89    18 

85    60 

Hilton  rocks,  awash .' 

1845 

89    SO 

60    80 

Anna  rocks 

1841 

89    82 

60     60 

Carmlick     

89    40 

41     40 

Breton's  rock     

1816 

89    46 

41     25 

Breton's  rock      

89    47 

84    29 

Candler's  rock    

40      6 

58    45 

Akest 

40    16 

88      0 

Gough's  rocks    

1880 

40    18 

68    40 

Watson's  rock    

1824 

40     20 

68     60 

America  rock      

1846 

40    22 

42    40 

Shoal 

1808 

40     26 

64    28 

Hamilton    

1851 

40    26 

86      5 

Spanish  shoal    

1760 

40    26 

86    10 

Wahlstein  breakers    

1867 

40     27 

49    56 

Herraganlt  breakers 

1865 

40     28 

80      0 

Gongh's  rocks    

1778 

40    88 

80      8 

Gonghrock        

1861 

40    88 

80       8 

Gonghrock        

186S 

40    46 

86    47 

Beazley  shoal     

1841 

40     60 

64     58 

Daraith's  rock    

1700 

40     68 

52       0 

Vigia 

1760 
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Lat.N. 


Long  W. 


Name. 


Date. 


4r 

41 
41 


2' 
8 
6* 


41  18 

41  19 

41  24 

42  0 
42  80 
42  80 
42  87 
42  42 
42  45 
42  51 
42  56 
48  20 
48  80 
48  41 
48  41 
44  9i 
44  15 
44  15 
44  48 

44  52 
44'  56 

45  10 
45  18 
45  18 
45  82 
45  88 
45  88 
45  84 

45  40 

46  0 
46  0 
46  9 
46  10 
46  12 
46  14 
46  24 
46  25 
46  80 
46  88 
46  85 
46  85 
46  85 
46  86 
46  48 
46  49 
46  55 

46  55 

47  5 
47  24 


49^  28' 

22  80 

49  57 

41  88 

41  25 

41  20 

41  10 

24  5 

24  6 

41  45 

87  80 

29  0 

24  15 

24  80 

25  10 
87  85 

26  25 
28  51 
22  57} 

19  25 

25  5 
6  87 

26  25 

28  51 

20  19 

14  27 
16  48 

11  57 
87  25 
22  20 

29  86 
19  17 
26  0 
80  0 

12  50 
19  40 

15  8 
87  20 
18  lOi 
85  40 
49  85 
18  2 


18 
18 


7 
8 


18  24 

19  80 
19  50 
28  48 
18  0 
89  80 
24  28 

7  12 


Verte 


Hervaganlt  breakers 

Perseus  shoal     

Heryaganlt  breakers 

Dmid^s  reef       

Druid's  reef       

Druid's  reef       

Desmaires'  rocks        

Amplimont  rocks,  80  feet  high 

Amplimont  rocks       

Beaufort  Bank    

Ramigeau's  Yigia       

Henderson  bank 

Amplimont  rocks,  8  feet  high 
Amplimont  rocks,  awash  ... 
Woodall's  rock 

Vigia 

Kenny 

Mossman  rock 

Midgley  shoal 

Five  Heads... 

Greeve's  ledge 

Dvina  rock... 

Green  rock,  or  Is, 

Chaderton  rock 

May  da  rock... 

Catharina  rock 

Esmaralda  rock 

Lean  shoal... 

Barencthy  rock 

Terpsichore  rock 

Empress  rock 

Mayda  rock 

Laidmain  rock  or  shoal 

Mariner  rock 

Devil's  rock 

Mayda  rock 

Sprigg  rock 

Barencthy's  rocks 

Devil's  rock 

Christubel  shoal, 

Ryder  shoal 

Devil's  rock 

Devil's  rock 

Devil's  rock 

Watkin's  rock,  8 

Mayda  rock 

Mayda  rock 

Read  rock  ... 

Devil's  rock 

Jaquet  island 

Waban  rock,  in  two  heads... 

Chapelle  rock     

872 


in  three  heads 


feet  below  surface 


1728 
1818 
1816 
1859 
1881 
1808 
1688 
1785 
1829 
1882 

1850 
1842 
1846 
1829 
1798 

1854 
1888 
1757 
1745 
1858 
1742 
1858 
1868 
1864 
1856 
1854 


1862 
1842 

1288 
1881 
1786 
1842 
1862 
1764 
1868 
1845 
1829 
1818 
1829 
1865 
1840 
1705 

1787 
1886 

1764 
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Lat.  N. 


47°  30' 

47  87 

47  87 

47  43 

47  54 

47  55i 

48  7 

48  8 

49  86 

50  15 

51  0 
51  10 
56  15 
55  15 
55  17 
55  18 
55  19 

55  24 
58  0 
58  45 

56  40 
60  57 


Long.  W. 


8°  6' 

8  2 

28  51 

8  4i 

29  40 
29  40 
21  21 
20  80 
16  17 
16  26 
19  10 

16  0 

9  56 
10  40 

ii  14 

9  58 

24  40 

83  0 

18  80 

17  45 
16  40 


Name. 


Chapelle  rock  ... 
Chapelle  rock  ... 
Three  Cliimmes... 
Chapelle  rock  ... 
Three  Chinmies... 
Three  Chinmies... 
Negro's  rocks  ... 
Negro's  rocks  ... 
Smith  or  Wallace  bank 
Midas,  broken  water 

Brasilrock 

Brasil  rock 

Aitkin's  rock 
Aitkin's  rock 
Aitkin's  rock 
Aitkin's  rock 
Aitkin's  rock 

Vigia 

Bus,  sunken  land  of 
Solon  rock,  10  feet  below 
Lion's  bank 
Alof  Eramers's  bank 


••% 


sur&ce 


Dftte. 


1857 
1822 
1842 
1842 
1729 
1863 

1722 
1856 
1865 
1742 
1791 
1862 

1826 
1740 
1798 
1746 

1860 
1776 


We  do  not  say  that  the  whole  of  the  foregoing  are  fictitions ;  but  the  large 
msgority  certainly  have  no  existence,  especially  those  reported  to  lie  in  the  well 
beaten  tracks  of  ontward  and  homeward  bound  vessels. 
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Is  the  Eastern,  Middle^  or  Western  Route  across  the  Eqfuator  ths  most  advanta- 
fjeous,  so  as  to  be  in  the  best  position  when  the  Souihem  Tropic  is  reached  f — ^An 
analysis  of  log  books  will  give  the  best  answer*  : — 

To  THE  Equator. — the  time  taken  by  ships  from  the  English  Channel  to  the 
Equator  can  at  once  be  illustrated  by  a  table, — ^&om  which  it  appears  that  those 
making  the  route  west  of  the  cape  Yerde  islands  have  a  slight  advantage  at  the 
beginning  of  the  year, — those  going  east  of  the  cape  Verde  islands  having  a 
similar  advantage  towards  the  end  of  the  year : — 


*  N.B. — In  these  Notet^  when  the  tracks  of  Tessels  are  spoken  of,  the  anthontiAS  are  as 
follows : — 1.  The  abstract  Toyages  of  upwards  of  1000  English  vessels  in  the  possession  of  the 
author,  and  made  daring  the  last  20  years ;  2.  H.  Wiss's  100  Toyages  to  and  from  India  and 
Ohioa  of  the  £.1.  Go's  ships ;  8.  Mauby*b  ''  Sailing  Directions "  for  American  ships ;  and 
4.  Moandelijksche  Zeelanwijzingen  Java  naar  hefc  Eanaal,  and  Maandelijdngen  Zeelanw^zi]kg«») 
Tan  het  Eanaal  naar  Java,  which  refer  to  Dutch  ships. 


NOTES  ON  MAKING  PABSAOES. 


726 


11 

O  eS 


•s. 


H 


•sXtrajooii 


•sdiqg  |w>ox 


C9 

00 


^ 


0« 


eo 


o 

CO 


CO 


I 


CO 


•siBd  JO    O^ 


00 


00 


CO 


00 

00 


00 
fH 
CO 


•sdrqg  i^ox 


o 

CO 

CO 


CD 

oo 


It 

«  . 


■e  8 


•S^-Bd  JO  -O^ 


00 

o 

CO 


•sdiqg  JO  o^ 


sJi'Bd  JO   O^ 


00 

o 

00 


00 
00 


•fldiqg  JO  ox 


S 


o 

00 


fc- 

kO 

eo 

^ 


«1 


•*C«(ijo-Oii 


^ 


00 
99 


09 


•sdmg  JO  OK 


^ 


^ 


I 

I 

'So 


•8iC«<I  JO   Oft 


09 


CO 

CO 


^ 


eo 


•Bdms  JO  o^ 


C9 
C9 


1^ 


*eiC«(X  J^  "^N 


•sdiqg  JO  OK 


9 


eo 


'HI 

CO 


•BiC«(IJOO>l 


o 


p 


00 


00 

CO 


0» 

rH 
CO 


•sdnig  JO  o^ 


o 


©I 

GO 

d 


0 

4 


a 
s* 


1 
I 

I 

O 


^S 


CO 
fH 

«o 


3 


I 
I 


726  NOTES  ON  MAKING  PASSAGES. 

For  the  English  vessels  on  the  Western  route  we  have  the  following  details : — 
Janviin^  February ^  and  March ; — from  the  log-books  of  88  Tessels : — 

The  mean  position  of  the  vessels  north  of  the  Line  was  26**  10'  W.  in  16®  15'  N. : 
they  were  occupied  7f  days  sailing  from  10°  N.  to  the  Eqaator,  which  they 
crossed  in  28^°  W. ; — ^making  the  passage  from  the  Channel  to  the  liine  in 
29  days. 
April,  May,  and  June ; — from  the  log-books  of  78  vessels : — 

The  mean  position  of  the  vessels  north  of  the  Line  was  26**  85'  W.  in  14"*  5'  N. : 
they  were  occupied  8}  days  sailing  from  10°  N.  to  the  Equator,  which  they 
crossed  in  24°  86'  W. : — making  the  passage  from  the  Channel  to  the  line  in 
29  days. 
July,  August f  and  September ; — from  the  log-books  of  204  vessels : — 

The  mean  position  of  the  vessels  north  of  the  Line  was  26°  50'  W.  in  14  J°  X. : 
they  were  occupied  10}  days  sailing  from  10°  N.  to  the  Equator,  which  they 
crossed  in  22°  25'  W. : — ^making  the  passage  from  the  Channel  to  the  Line  in 
m^t  days. 
October,  November,  and  December ; — from  the  log-books  of  99  vessels : — 

The  mean  position  of  the  vessels  north  of  the  Line  was  26°  40'  W.  in  IS"*  5'  N.: 
they  were  occupied  llf  days  sailing  from  10°  N.  to  the  Equator,  which  they 
crossed  in  25°  50'  W. ; — making  the  passage  from  the  Channel  to  the  Line  in 
84i  days. 

For  the  English  vessels  on  the  Eastern  route  the  details  are  as  follows : — 

January,  February,  and  March; — from  the  log-books  of  48  vessels: — 

The  mean  position  of  the  vessels  north  of  the  Line  was  22°  86'  W.  in  4°  48^  N. : 
they  were  occupied  8^  days  sailing  from  10°  N.  to  the  Equator,  which  they 
crossed  in  22°  48'  W. ; — ^making  the  passage  from  the  Channel  to  the  Line  in 
80i  days. 
April,  May,  and  June ; — ^from  the  log-books  of  88  vessels  : — 

The  msan  position  of  the  vessels  north  of  the  Line  was  22^^°  W.  in  7""  N. :  they 
were  occupied  10^  days  sailing  from  10°  N.  to  the  Equator,  which  they  crossed 
in  28°  6'  W. ; — ^making  the  passage  from  the  Channel  to  the  Line  in  29}  days. 
July,  August,  and  September ; — from  the  log-books  of  80  vessels : — 

The  mean  position  of  the  vessels  north  of  the  Line  was  28°  W.  in  9°  N. :  they 
were  occupied  9^  days  sailing  from  10°  to  the  Equator,  which  they  crossed  in 
21°  86'  W. ; — ^making  the  passage  from  the  Channel  to  the  Line  in  80^  dajs. 
October,  November,  and  December; — from  the  log-books  of  51  vessels : — 

The  mean  position  of  the  vessels  north  of  the  Line  was  22  J°  W.  in  12°  6'  N. : 
they  were  occupied  12^  days  sailing  from  10°  N.  to  the  Equator,  which  they 
crossed  in  24°  18'  W..; — ^making  the  passage  from  the  Channel  to  the  Line  in 
88  days. 

Of  the  English  ships, — ^taking  the  western  route,  the  shortest  period  was 
19  days ;  the  longest,  46  days.  For  the  eastern  route,  shortest  period,  19  days ; 
longest,  48i  days. 
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Of  Batch  skips  that  erossed  the  Equator  east  and  west  of  Long.  25""  W.  we 
have  the  following  results : — 

105  vessels  W.  of  Long.  25*'  W.— 


Croned 
Equator  in 

M.UI. 

Jan.,  Feb.,  March, 

26"  W. 

26-2  days. 

April,  May,  June, 

28°  W. 

80-4     „ 

July,  Angnst,  Sept., 

27°  W. 

84-0    „ 

Oct.,  Nov.,  Dec. 

28°  W. 

27-8    „ 

588  vessels  crossing  £.  of  Long. 

25°  W. 

OKMSed 
Equator  in 

MMn. 

Jan.,  Feb.,  March, 

22°  W. 

80-1  days. 

April,  May,  June, 

28°  W. 

81-6    „ 

July,  August,  Sept., 

21°  W. 

881     „ 

Oct.,  Nov,,  Dec. 

24°  W. 

80-7     „ 

Thus  the  Dutch  ships  show  a  gain  of  4  days  by  crossing  the  Equator  west  of 
Long.  25''  W.,  from  October  to  March,  the  difference  between  80*4  and  26-8 
days;  while  all  alike  average  82*8  days  from  April  to  September.  On  the 
westerly  route  the  ^ortest  passages  are  in  February,  22  days :  the  longest  in 
August  and  September,  87  days.  On  the  easterly  route  the  shortest  passages  are 
made  in  December  and  January,  27  days ;  the  longest  in  September, 
84-7  days. 

The  late  Admiral  FitzBot  in  Meteorological  Papers,  No.  II,  says — *^  when 
bound  southward  across  the  Atlantic  Equator,  under  sail  only,  it  is  advisable  to 
make  the  eastern  or  in-shore  passage,  near  Africa,  from  November  to  May ;  and 
Co  take  the  western  crossing,  between  28°  and  82""  W.  from  June  to 
October." 

The  Dutch  on  the  other  hand  say,  that  while  the  winds  are  always  more  or 
less  &vourable  on  the  western  route,  vessels  can  with  greater  advantage  take 
the  eastern  route  during  June,  July,  August,  September,  and  October,  when  the 
8.W.  Monsoon  in  the  North  Atlantic  will  place  them  in  good  position  for  crossing 
the  Equator  to  the  eastward. 

A  Hydrographic  Notice  from  which  an  extract  has  already  been  made  on 
p.  218-214,  says  ; — "as  the  best  meridian  for  crossing  the  Equator  by  outward 
bound  ships,  still  appears  to  be  an  xmsettled  question  among  navigators,  and  as  it 
is  connected  with  the  subject  of  the  Equatorial  currents  referred  to  above,  it  may 
be  of  interest  to  seamen  to  append  the  following  tabular  statement,  showing 
where  each  of  the  980  ships  (the  registers  of  which  are  with  the  Meteorological 
Department  of  the  Board  of  Trade)  made  their  crossings ;  it  being  observed  that 
all  these  ships  were  bound  from  British  ports  either  to  or  round  the  Cape  of 
Good  Hope,  round  Cape  Horn,  or  to  some  port  of  South  America,  southward  of 
Bahia,  between  1855  and  1865: — 
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Jan 

Feb 

March    

April 

May  

Jane 

July  

August 

September... 

October 

November... 
December  ... 


Baei  of  90* 
W. 

8     . 


5 
7 
7 
1 
0 
8 
17 
15 
2 
0 


Meridians  of  crossing  ths  Equator. 

S0»to9&» 

w. 
.       5     . 
.       6     , 


8 

12 

8 

2 

12 

10 

10 

9 

8 

1 


22»to34o 
W. 

9  . 

7  . 
.       11  . 

.     25  . 

.     12  . 

8  . 
8  . 

.     11  . 

7  . 
6  . 
1  . 

8  . 


S4eto90o 

W. 

.  21  . 

.  12  . 

.  21  . 

.  12  . 

.  19  . 

.  if  . 

.  18  . 

.  16  . 

.  12  . 

.  11  . 

.  10  . 

.       9  . 


SMPtolB* 
W. 

15  . 

18  . 
17  . 
11  . 

16  . 
24  . 
28 

19  . 

20  . 
22  , 
17 

.     21 


PtoKy 

w. 

22 

4 

8 

2 

16 

22 

9 

6 

8 

17 

82 

12 


10 
2 
2 
2 

4 
10 
26 
11 

7 
16 
29 
10 


980  ships         62     ...     86     ...  108    ...  171     ...  218     ...  156    ...  129 

It  is  impossible,  withont  a  more  rigid  analysis  than  has  yet  been  bestowed  on 
tills  question  of  crossing  the  Equator,  to  determine  with  precision  the  best  meri- 
dian. It  is  certain  that  it  must  vary  according  to  the  seasons,  and  perhaps  the 
months ;  and  as  will  be  seen  by  a  few  examples  appended,  the  eyidences  of  the 
advantages  of  the  more  Easterly  route  contrast  favourably  with  the  extreme 
Westerly  route. 

Until,  however,  the  various  conditions  attending  the  size,  class,  and  speed  of 
the  ships,  the  &vouring  circumstances  or  otherwise  of  veins  (^  wind,  or  calms, 
and  other  local  conditions  are  dnly  allowed  for  and  include  a  large  number  of 
ships  extending  over  several  years,  it  appears  reasonable  to  assign  weight  to  the 
practical  results  afforded  in  the  preceding  tabular  statement. 

One  &ct  is  observable  in  compiling  this  statement,  viz.,  that  of  the  980  sfa^ 
808  passed  100  miles  or  more  to  the  eastward  of  the  Boccas,  and  thus  to  the 
eastward  of  Fernando  Noronha. 

Examples  of  the  number  of  days  occupied  by  SaiUng  ships  in  reaching  the 
Equator  in  different  meridians  and  at  different  months  of  the  year  from  among 
the  980  ships  qnoted  : — 

In  January  and  February,  8  ships  of  609,  614,  and  1126  tons  respectively, 
«ffossed  the  Equator  in  21"",  24^°,  and  82^""  W.,  and  are  respectively  21  days  firam 
Greenock,  22  days  from  the  Start,  and  28  days  from  Liverpool. 

In  March,  Apnl,  and  June,  4  ships  of  964,  898,  1041  (deeply  laden),  and 
477  tons  respectively,  crossed  the  Eqnator  in  21}%  28}**,  24}*",  and  28'',  and 
are  respectively  21i,  ^6,  81,  and  84  days  from  Deal,  Plymouth,  Gravesend,  and 
Liverpool. 

In  July  and  September,  8  ships  of  1160,  1202,  and  765  tons  respeetiYely, 
crossed  the  Equator  in  80}%  82^%  and  82}''  W.,  and  are  20},  88,  and  42  days 
respectively  from  SciUy,  the  Downs,  and  Liverpool. 
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In  November,  1855,  and  1856,  2  ships  of  1050  and  BOO  tons  respectively 
crossed  the  Equator  ia  81^^**  and  81°  W.,  and  are  46  and  21 J  days  in  crossing 
the  Equator  from  Liverpool ;  the  ship  making  the  longest  passage  leaves  Liver- 
pool with  a  fair  but  light  wind,  which  lasted  with  slight  intermission  to  the  N.E. 
Trades,  which  were  also  light ;  this  ship  was  14  days  from  6^  N.  to  the 
Equator." 

To  the  foregoing  we  add  the  following  illustrations  to  the  same  effect : — 

In  May,  4  ships  crossed  the  Equator  in  28'',  25%  27'',  and  SO^''  W.,  and  were 
respectively  25,  21,  21,  and  28  days  from  off  the  Eddystone. 

In  June,  4  ships  crossed  the  Equator  in  22"",  24°,  27^^*,  and  Bl''  W.,  and  were 
respectively  81,  25,  25,  and  84  days  from  off  the  Eddystone. 

In  July,  6  ships  crossed  the  Equator  in  19%  221**,  24%  26^%  29^%  and  81°  W., 
and  were  respectively  29,  26,  24,  29,  28,  and  24  days  from  off  the  Eddystone. 

In  1854,  5  ships  were  in  Lat.  10°  N.  in  the  middle  of  July  ;  they  crossed  the 
Equator  in  20%  22^%  23%  24^°,  and  25J°  W.,  and  were  respectively  80,  26J, 
25i,  86,  and  80  days  from  off  the  Eddystone. 

In  August,  4  ships 'crossed  the  Equator  in  18i%  21%  25°  and  27°  W.,  and 
were  respectively  29,  26,  29,  and  29  days  from  off  the  Eddystone. 

In  1854,  4  ships  were  in  Lat.  10°  N.  on  August  18th  and  19th ;  they  crossed 
the  Equator  in  17i°,  19°,  28°,  and  24i°  W.,  and  were  respectively  84i,  22,  84^, 
and  4dit  days  from  off  the  Eddystone. 

In  September,  4  ships  crossed  the  Equator  in  19°,  22°,  24^,  and  28°  W.,  and 
were  respectively  22,  26,  27,  and  27  days  from  off  the  Eddystone. 

In  1856,  5  ships  were  in  Lat.  10°  N.  at  the  end  of  September ;  they  crossed 
the  Equator  in  19i°,  24^°,  24^°,  25°,  and  27°  W.,  and  were  respectively  88, 29i, 
89i,  89,  and  89i  days  from  off  the  Eddystone. 

In  November,  4  ships  crossed  the  Equator  in  24°,  80°,  80°,  and  81°  W.,  and 
were  respectively  2Sf ,  19,  22},  and  24  days  from  off  the  EddyBtone. 

In  December,  5  ships  crossed  the  Equator  in  28°,  24°,  25°,  26%  and  29°  W., 
and  were  respectively  82|,  86i,  24,  21,  and  82  days  from  off  the  Eddystone. 

Maubt  recommends  the  %ce9Um  erossbg  of  the  Equator  in  all  seaaoais,  which 
of  course  is  very  advantageous  for  vessels  bound  round  the  Cape  from  Axneiioan 
ports ;  but  the  policy  of  going  so  £ur  west  as  Las  Boccas  is  veiy  questionablei 
and  it  is  quite  certain  that  in  many  instances  as  much  as  10  or  14  days  have 
been  lost  in  clearing  the  Brazilian  coast.  {Sw  also  p.  781,  <'  From  New  York 
across  the  Equator  and  to  Bio)." 

In  crossing  the  zone  between  10°  N.  and  the  Equator,  experience  will  most 
probably  prove  that  neither  the  extreme  easterly  nor  the  extreme  westerly  route 
should  be  adopted — ^though  much  depends  on  the  month  ;  nor  is  it  ever  advisable, 
under  any  circumstances,  when  bound  from  the  Channel,  to  cross  the  Equator  to 
the  westward  of  80^°  W. 

Any  attempt  to  take  the  route  through  the  cape  Yerde  group  inevitably  results 
in  mi^ng  a  long  passage  to  the  Equator. 
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Not  to  multiply  instances  in  which  a  £ar  westward  route  has  resulted  in  faflnre 
— and  of  which  we  could  furnish  many — we  give  the  following : — 

An  Aberdeen  clipper  bound  to  Australia  crossed  the  Equator,  1857,  Jaiie'27tli 
in  Long.  82°  20'  W. ;  on  80th  in  Lat.  4°  46'  S.  sighted  the  land  and  tacked; 
July  2nd  in  Lat.  6°  6'  S.  sighted  the  land  again  and  tacked  ;  July  5th  at  8  ajc 
sighted  San  Augustin  distant  8  miles  at  noon  in  Lat.  8**  9'  S., — ^when  she  made 
a  fiftir  start. 


Bound  from  the  cniaiin^i  to  p«mamimeo  and  Bio  the  westerly  route  may  be 
adopted  with  advantage,  but  keep  clear  of  the  shoals  on  the  Brazilian  coast. 


BIOBt  ^BTestorly  Position  Bontu  of  the  Sqnator. — Of  162  vessels  that  mada 
the  passage  East  of  the  Cape  Verde  Is.,  the  mean  westerly  point  was  Long. 
80°  86'  W.,  in  Lat.  17°  86'  S. ;  of  414  vessels  passing  West  of  that  group,  the 
mean  westerly  position  was  Long  83°  W.  in  Lat.  19°  S. 

It  may  be  here  remarked  that  in  some  years — as,  for  example,  in  1856 — it  is 
possible  to  make  southing  with  very  little  westing ;  in  that  year  many  yessels 
that  crossed  the  Equator  in  27°,  28"",  and  29°  W.,  did  not  subsequently  make  a 
degree  of  westing,  and  in  &ct,  within  10°  of  the  Line,  some  of  them  commenced 
to  make  easting. 


Position  of  OroBsin«tlie  Meridian  of  Oveonwlch.-^  The  mean  position  of 
200  vessels  bound  to  India  or  China  was  Lat.  87°  11'  8. ;  lowest,  Lat,  81°  2'  S.; 
highest,  Lat.  42°  15'  S. 

The  mean  position  of  876  vessels  bound  to  the  Australian  Colonies,  Lat. 
88°  86'  S. ;  lowest,  Lat.  81°  88'  S. ;  highest,  Lat.  47°  8'  B. 

Of  Dutch  vessels  bound  for  the  east,  taking  the  eastern  route,  574  crossed  the 
Meridian  of  Greenwich  in  Lat.  86°  15'  S. ;  185  vessels  by  the  western  route 
crossed  the  Meridian  of  Greenwich  in  Lat.  40^  40'  S. 

Time  fkou  Bquator  to  Meridian  of  OrMnwlcb. — Of  the  vessels  taking  the 
eastern  route  the  mean  number  of  days  was  28 ;  shortest,  12  days ;  longest, 
82}  days.  Of  the  vessels  by  the  western  route,  the  mean  number  of  days,  24 ; 
shortest,  17}  days ;  longest,  86  days. 

Of  709  Dutch  vessels  the  average  is  24  days  by  each  route. 

It  may  be  set  down  as  an  axiom,  that  any  attempt  to  make  easting  at  too  early 
a  period  on  the  voyage  must  result  in  loss  of  time.  In  one  instance,  in  1850, 
when  the  meridian  of  Greenwich  was  first  crossed  in  Lat.  88°  S.,  it  waa 
subsequently  crossed  and  recrossed  no  less  than  three  times,  the  last  being  in 
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Lat.  40°  S.,  in  anoiher  instanee,  in  1866,  it  was  crossed  twice  on  the  same  voyage, 
the  first  time  in  Lat.  29°  S. ;  so  that  it  may  generally  be  recommended  to  take 
the  mean  position  given  above — viz.,  Lat.  87°  to  38^°  S. 


Trom  ir«w  Tork  across  the  Bquator  and  to  Bio: — Vessels  from  the  United 
States  used  formerly  to  cross  the  Atlantic  towards  the  cape  Verde  islands,  and 
there  they  fell  into  the  track  from  Enrope  to  the  Equator.  Mauby  has  shown 
them  that  there  is  no  occasion  to  make  so  much  easting ;  a  mean  E.S.E.-ly 
course  (true)  carries  them  to  Lat.  80*"  N.,  in  Long.  43**  W.  thence  a  S.S.E.-ly 
course  (true)  takes  them  across  the  Equator  in  80°  to  88°  W. :  he  says  "  I  have 
not  yet  found  a  single  case,  in  which  there  has  been,  after  crossing  the  Line  as 
far  as  82°,  the  least  difficulty  in  clearing  cape  San  Roque.  Navigators  should 
not  hesitate,  if  they  are  pinched,  to  go  inside  of  Fernando  Noronha,  but  in  doing 
that  they  should  take  care  not  to  run  foul  of  the  Roccas,  Lat.  3°  61'  S.,  Long. 
83°  47'  7"  W.  I  have  the  track  of  one  vessel  that  dashed  on,  crossed  the  Line 
in  41°  on  the  19th  day  out,  and  on  the  82nd  day  was  south  of  the  parallel  of  Rio. 
This,  though,  was  in  the  winter  and  spring,  when  vessels  can  afford  to  keep  to 
the  westward,  but  it  was  going  farther  west  than  I  should  advise. 

**  Suppose  a  vessel  to  cross  in  32°  or  83°,  and  to  get  the  S.E.  Trades  at  S.E. ; 
by  standing  on  S.S.W.,  she  keeps  herself  in  a  position  in  which  any  change  of 
wind  is  favourable.  If  it  haul  to  the  eastward,  she  can  lay  up  and  clear  the  land  ; 
if  it  haul  to  the  southward,  she  can  go  about  and  make  easting,  and  get  along 
rapidly  by  stretches  upon  long  and  short  legs. 

**  For  the  guidance  of  navigators  who  follow  the  new  route,  and  are  pinched  in 
clearing  cape  San  Roque,  as  they  no  doubt  will  occasionally  be,  I  repeat  the 
following  suggestions : — From  the  Line,  in  Long.  88°,  cape  San  Roque  bears 
S.S.W.  From  this  crossing  place,  in  a  smart  ship,  that  will  fetch  where  she 
looks,  a  S.E.  wind  all  the  way  from  the  Line  would  just  prevent  the  vessel  from 
clearing.  But  the  chances  are  more  than  a  hundred  to  one  that  the  wind  will 
not  hang  steadily  at  S.E.  all  the  way  from  the  line  to  cape  San  Roque.  If  it 
haul  to  E.S.E.  you  can  lay  up  and  clear ;  if  it  haul  to  S.S.E.  you  can  put  about 
and  make  easting.  But  suppose  the  wind  holds  steadily  at  S.E.  or  at  any  other 
point  which  will  prevent  you  from  clearing  the  cape ;  draw  a  line  from  your  place, 
on  the  chart  to  the  cape,  and  avoid  feJIing  to  the  west  of  that  line,  by  taking 
advantage  of  slants,  or  by  beating  accordingly  as  you  may  have  the  wind,  and 
making  long  and  short  stretches." 

But  probably  the  raciest  bit  of  **  Sailing  Directions  '*  ever  written  is  that  where 
referring  to  the  passage  of  the  Flying  Cloud  across  the  Equator  in  84°  W.,  on 
which  occasion  the  Captain  laments  having  had  to  cross  the  Equator  too  far  west, 
Mauiy  says  <<it  is  true,  no  vessel  should  willingly  cross  so  far  to  leeward,  but 
cases  are  not  unfrequent  of  vessels,  after  crossing  in  84°,  and  even  in  87°,  having 
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no  difficaltj  in  clearing  Son  Roqne.  They  do  this  by  following  the  '  Sailing 
Directions,'  which  advise  them  in  such  cases  to  stand  on  and  trust  to  chance  (I) 
for  a  change  of  wuidy  and  to  luck  (I !)  for  favourable  slants  (!  I  !J" 


Homeward,  round  tli«  Capo  of  Ctood  Hope  to  tlio  Bqnator: — ^From  Ijai. 
BS""  S.  to  the  Equator,  there  are  two  routes, — on  which  those  that  take  the  more 
westerly  lose  two  or  three  days  from  May  to  October.  The  most  adyantageons 
position  in  which  to  cross  the  different  parallels  is  given  in  the  following  Table 
for  every  month  in  the  year ;  and  it  will  be  seen  that,  as  regards  time»  vessels 
are  longer  on  this  part  of  their  voyage  from  April  to  August  (both  inclusive)  than 
during  the  rest  of  the  year ; — ^this  being  in  a  great  measure  due  to  the  smaller 
breadth  of  the  S.E.  Trade-wind  zone  at  that  time,  as  woU  as  to  the  winds  being 
more  variable : — 


Cross  the  parallel  of 

Cross 

Months. 

30^8. 

20°  S. 

10""  S. 

Eqnator 

DajB. 

in  Long. 

in  Long. 

in  Long. 

in  Long. 

E. 

E. 

W. 

W. 

January 

12-6 

o 

0-7 

11-6 

280 

23-6 

February 

12-5 

1-6 

120 

240 

28-4 

March 

12-0 

1-6 

12-0 

240 

28-2 

April 

11-5 

1-0 

120 

240 

28-8 

May 

11-0 

0-7 

120 

24-0 

26-4 

June 

110 

00 

11-6 

280 

25-6 

July 

11-0 

00 

110 

21-0 

86-2 

Augnst 

10-5 

00 

110 

20-6 

25-4 

September 

10-5 

00 

110 

20-6 

281 

October 

110 

0-7 

11-6 

220 

21-4 

November 

12-0 

0-7 

11-5 

22-6 

22-8 

December 

12-6 

10 

11-6 

280 

22-6 

Bomoward-l>oiind— firom  tlio  Bqnator  to  tl&o  Chanaoi  t — ^From  the  Equator, 
tor,  the  routes  of  homeward-bound  vessels  may  be  classed  under  three  heads  from 
November  to  May, — ^the  westerly,  middle  and  easterly.  On  the  westerly  route 
the  winds  appear  to  be  fresher  and  generally  more  favourable,  so  that  though  the 
distance  is  longer  the  time  is  shorter  than  by  the  other  routes, — to  the  extent  of 
2  or  8  days.  But  during  June,  July,  August,  September,  and  October — ^in  fiict 
from  the  time  the  sun  is  approaching  the  northern  tropic  until  he  has  crossed  the 
Equator — ^there  are  but  two  routes  (the  westerly  and  easterly)  in  respect  to  which 
there  is  little  choice — ^the  mean  for  each  being  41  days ;  they  are  distant  from 
each  other  2i  degrees  of  longitude  on  the  15th  parallel,  and  the  westerly  route 
at  this  season  is  never  so  far  to  the  westward  as  the  westerly  route  from  November 
to  May ;  the  following  are  the  details : — 
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From  November  to  May, 

The  parallel  of  15°  N.  is  crossed — 

On  the  western  route  in  Long.  86**  20'  W. — in  10  days,  from  the  Equator. 
„       middle      „  „      88°  16'  W.—     Hi     „  „ 

„       eastern     „  „      80°  26' W.—     18       „  „ 

The  parallel  of  80°  N.  is  crossed— 
On  the  western  route  in  Long.  40°  46'  W. — in  6^  days,  from  Lat.  16°  N. 
„      middle      „  „      86°  26' W.—    6i     „ 

„      eastern     „  „      82°    6' W.—    6i     „  „ 

The  parallel  of  40°  N.  is  crossed — 
On  the  western  route  in  Long.  89°  80'  W. 
„      middle      „  „      86°  26' W. 

„      eastern     „  „      80°  26' W. 

The  parallel  of  46°  N.  is  crossed — 
On  the  western  route  in  Long.  84°  86'  W.— in    9i  days,  from  Lat,  80°  N. 
„      middle      „  „      28°  56'  W.—     10}     „  „ 

„       eastern     „  „      24°  40' W.—     12       „  „ 

Thence  to  the  Channel  the  times  are  1,8^,  12^,  and  10  days  respectirely ; 
making  a  total,  from  the  Equator  to  the  Channel — ^for  the  westerly  route 
88  days, — ^for  the  middle  route  40  days, — and  for  the  easterly  route  40}  days ; — 
the  gain  hy  the  westerly  route  heing  made  between  the  Equator  and  40°  N.,  and 
is  equivalent  to  6  days  as  compared  with  the  easterly  route. 

The  Aerolite  in  March,  by  the  western  route  made  this  part  of  the  voyage  in 
22}  days. 

The  easterly  route  cannot  be  recommended  at  this  season ;  indeed,  in  some 
instances,  vessels  having  been  compelled  to  make  more  westing  after  crossing  the 
parallel  of  26°  N., — especially  m  March,  April,  and  May. 
The  best  route  is  W.  of  the  Azores. 

From  June  to    October, 

The  parallel  of  16°  N.  is  crossed — 
On  the  western  route  in  Long.  80°    0'  W. — in  11^  days  from  the  Equator. 
„     eastern     „  „       27°  20' W.—     11}     „ 

The  parallel  of  80°  N.  is  crossed — 

On  the  western  route  in  Long.  88°    0'  W. — in  6    days,  from  Lat.  16*  N. 
„     eastern     „  „       84°  80' W.—     6}       „  „ 

The  parallel  of  86°  N.  is  crossed — 

On  the  westerly  route  in  Long.  87°  ^&  W. 
„    easterly  „  „        88°  66'  W. 

The  parallel  of  40°  N.  is  crossed — 

On  the  western  route  in  Long.  82°  40'  W. — ^in  11}  days,  from  Lat.  80°  N. 
„    eastern   „  „       27°  20'  W.—    12}     „ 

Thence  to  the  Channel  the  times  are  14  and  12  days  respectively     making  a 
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total,  from  the  Equator  to  the  Channel — for  the  western  route  41f  days, — ^and 
for  the  eastern  roate  41^  days. 

Some  good  passages  have  heen  made  East  of  the  Azores  at  this  season. 


Bound  to  Ouayana,  at  all  seasons  enter  the  N.E.  Trade  as  speedily  as 
possible  ; — then,  from  December  to  Aprils  steer  to  cross  the  parallel  of  10®  N., 
between  87°  to  4Si°  W.,  thence  on  a  S.S.W.-ly  course  make  for  the  parallel  of 
d''  N. ;  when  soundings  have  been  got  in  45  to  60  fathoms,  a  N.W.  conrse  may 
be  adopted  until  the  depth  is  reduced  to  6  or  7  &thoms.  During  May  and  June^ 
the  parallel  of  10°  N.  may  be  crossed  on  the  meridian  of  87°  to  40°  W.,  thence 
steer  for  the  parallel  of  8°  N.  about  850  miles  off  the  coast,  and  when  approaeh- 
ing  the  land  do  not  come  under  5  to  7  fathoms.  From  Jvly  to  November^  passiiig 
150  leagues  west  of  the  cape  Yerde  islands,  steer  to  enter  the  northern  part  of 
the  S.E.  Trade  which  may  possibly  be  found  in  8°  to  5°  N.,  then  make  a 
westerly  course  in  about  8^°  N.,  after  which  on  approaching  the  coast  proceed  as 
before. 

During  the  rainy  season,  observations  cannot  be  relied  on  when  approaching 
Guayana.  At  all  seasons  avoid  the  mouth  of  the  river  Amazon.  The  land 
should  always  be  made  to  the  eastward  of  the  port  owing  to  the  strong  N.W.-2y 
current;  also  when  making  the  land  keep  the  lead  constantly  going — the  shoals 
that  fringe  the  coast  are  avoided  by  not  shoaling  under  from  6^^  to  8  fathoms. 

M.  Taedy  de  Montravel  says — "  the  parallel  of  10*"  N.  should  be  crossed,  at 
all  seasons,  between  48°  and  45°  W.,  so  as  to  pass  the  variable  zone  to  the  west- 
ward of  its  most  difficult  part,  and  at  the  same  time  sufficiently  &r  to  the 
eastward  to  be  able  when  gaining  the  regular  winds,  to  make  the  land  well  to 
windward.  Bound  to  Cayenne  the  course  should  be  shaped,  allowing  1^  points 
for  a  N.W.  current,  so  as  to  strike  soundings  in  Lat.  8^°  N.  in  9  or  10  &thoms. 
Having  reached  a  depth  of  5  or  6  fathoms,  the  course  should  be  shaped  parallel 
to  the  land, — N.  i  W.  on  the  ebb,  and  N.  i  E.  on  the  flood,  so  as  to  preserve 
this  depth  until  to  the  northward  of  cape  Orange. 


Bound   to  the  "Wwt  Indies,  tlie  Loss  Antilles^   and  tlio  Oulf  of  as«acieo, 

enter  the  N.E.  Trade  as  speedily  as  possible, — then  make  to  the  westward  and 
pass  between  Antigua  and  Guadaloupe  for  the  larger  islands  and  for  the  Galf. 
From  April  to  September^  when  the  N.E.  Trade  is  well  to  the  northward,  the 
larger  islands  may,  however,  be  made  by  passing  north  of  the  Virgin  islands. 
For  the  ports  of  Venezuela  take  the  channel  between  St.  Lucia  and  St.  Vincent, 
or  that  between  Grenada  and  Tobago. 

From  the  northern  ports  of  the  United  States  and  from  the  Bermudas  to  the 
West  Indies  the  course  is  direct,  but  on  making  the  islands  and  the  channels 
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be  well  to  the  eastward.    The  onrrent  runs  to  the  westward  among  the  Less 
Antilles. 

From  Jamaica  or  Cuba  to  the  Less  Antilles,  pass  oat  of  the  Caribbean  sea  and 
make  to  the  eastward. 


Txom  tl&«  ^Vest  Indies,  Onayaam,  and  Venesnala,  to  tlie  Channel,  make  to  the 
northward  and  then,  passing  sonth  of  the  Bermudas,  shape  a  direct  conrse. 

From  Comana  steer  for  the  Mona  passage ;  from  the  western  ports  take  the 
Windward  passage. 

rarom  Cnba  and  tbe  ISeziean  Porta  enter  the  Atlantic  by  the  Bahama 
channel,  thence  steer  to  pass  out  of  the  Gnlf  stream  and  to  the  south  of  the 
Bermudas. 


Bonnd  to  tlia  Onlf  of  Onlnea,  and  tbe  Bisbt  of  Benin,  having  passed 
cape  Verde  make  for  cape  Palmas  ;  from  October  to  May  the  winds  are  especially 
favourable ;  but  during  June,  July,  August,  and  September,  when  the  S.W. 
Monsoon  is  prevalent,  do  not  approach  the  land  nearer  than  100  leagues. 

Having  arrived  within  20  leagues  of  cape  Palmas,  great  assistance  will  be 
derived  from  the  Guinea  current  in  making  any  port  to  the  eastward  ;  and  if  with 
adverse  winds  the  vessel  is  obliged  to  keep  off  the  land  do  not  go  south  of  2°  N., 
for  there  she  gets  into  the  Equatorial  current  which  runs  to  the  westward  :  when 
neanng  the  port  6i  destination,  you  must  not  get  eastward  of  it. 

Bound  to  Fernando  Po  or  any  of  the  other  islands,  keep  in  the  Guinea 
current  as  long  as  possible,  and  then  stretch  across  it, — and  make  your  port 
from  the  southward ;  the  same  remarks  apply  to  the  Gaboon  and  ports  north  and 
south  of  it ;  for  the  current  runs  N.E.  and  E.N.E.  in  the  offing,  but  N.N.E. 
near  the  coast. 

lioaTlns  tlie  Onlf  of  Onlnea,  stretch  to  the  southward  into  the  Equatorial 
current :  the  most  favourable  season  is  from  May  to  December  when  there  will  be 
no  necessity  to  cross  the  Equator,  as  the  S.E.  Trade-wind  is  at  that  period  well 
to  the  northward ;  from  December  to  May  westing  must  be  made  on  the  parallel 
of  1"*  or  li''  S.,  as  £Eur  as  the  meridian  of  IT  or  28'*  W.— when  by  Ming  into 
the  usual  track  of  homeward  bound  vessels,  the  route  is  similar  to  what  has  been 
discussed  on  p.p.  782-788.  From  May  to  September  a  vessel  may  possibly,  by 
taking  advantage  of  the  westerly  monsoon,  make  the  cape  Verde  islands  ;  to  the 
northward  of  these  she  will  get  the  N.E.  Trade-wind  when  she  must  stand  to  the 
N.W.,  and  by  passing  eastward  of  the  Azores,  considerably  shorten  the  passage. 
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: — ^Milne  bank  was  reported  by  Admiral  Sir  Aixs^  MzuiBy 
K.C.B.  :—'*  On  the  28th  March,  1864,  in  Lat.  ^S'*  86'  N.,  Long.  8a^  SC  W., 
during  the  passage  from  Bermuda  to  England,  the  sea  assumed  a  dark,  dull,  lead 
colour,  and  soundings  were  obtained  m  92  and  81  fathoms,  and  12  miles  E.NJB.9 
100  fathoms,  fine  sand  and  ooze. 

I  am  inclined  to  think  that  a  bank  of  some  considerable  extent  exists  in  this 
locality,  as  the  water  for  many  hours  previous  to  sounding  was  of  ihe  amne 
peculiar  tint,  indicating  soundings,  and  this  appearance  continued  to  the  E.NJE. 
until  the  night  of  the  29th  inst.  This  morning  we  regained  blue  water,  and  with 
reference  to  notices  on  the  chart  of  100  fathoms  water,  reported  in  1859  by 
Lieut.  Saimthill,  and  of  85  fathoms  reported  in  1851,  it  strikes  me  as  probable 
that  this  bank  extends  from  Long.  42°  to  85°  W.,  and  between  the  parallels  of 
42  and  46°  N." 

vzaam  bocks  : — The  position  of  the  Virgin  rocks  was  ascertained  by  Captain 
Bishop,  H.M.S.  Manley,  and  Mr.  Boss,  B.N.,  in  1829,  who  give  the  following 
account  of  them. — '*  The  bank  on  which  the  shoal  is  situated,  extends  £.  by  N., 
and  W.  by  S.,  4i  miles,  its  broadest  part  2f  miles ;  the  soundings  are  regalar, 
from  28  to  80  fleithoms  deepening  suddenly  on  the  outer  edge  to  89  and  42 
fathoms,  the  rocks  are  in  Lat.  46°  26'  88"  N.,  Long.  50°  66'  20"  W.  extending 
in  an  irregular  chain  S.W.  by  W.  and  N.E.  by  E.,  800  yards,  varying  fi'om  200 
to  800  in  breadth ;  the  least  depth  of  water  is  on  a  white  rock,  in  4^  fathoms, 
with  6  to  6i  fathoms  all  round  it,  the  bottom  distinctly  visible.  Towards  the 
extremities  of  the  shoal  are  several  detached  rocks,  of  from  7  to  9  fiithoms,  with 
deep  water  between,  and  a  current  setting  over  them,  W.S.W.,  one  mile  an  hour* 
with  a  confused  heavy  swell." 

Btdeb  Shoal. — Li  1845,  a  shoal  with  only  21  feet  water  on  it  and  having  a 
surface  of  100  to  200  feet,  was  reported  by  Mr.  Jesse  Btdeb,  the  master  of  the 
fishing  schooner  Bethel,  He  estimated  it  to  be  about  50  miles  east  of  the  Viigin 
rocks,  and  (by  observation)  found  the  Lat.  to  be  46°  80^  N. 


. — To  the  westward  of  the  Hebrides  and  to 
the  N.N.W.  of  Ireland  lies  a  long  and  narrow  bank  extending  160  miles  in  a 
N.E.  and  S.W.  direction, — ^this  is  known  as  the  Bockal  bank.  It  was  surveyed  by 
Captain  Yidal,  B.N.  The  edge  of  the  bank  of  soundings  having  a  less  depth  than 
100  fathoms  is  20  miles  to  the  northward  of  the  rock  known  as  Bockal,  and  45 
miles  to  the  southward  of  the  same  rock,  with  an  average  width  of  85  miles  ;  over 
the  remaining  area  the  soAdings  are  from  100  to  200  fathoms.  The  north  end 
of  the  bank  is  in  Lat.  58°  20'  N.,  Long.  18°  40'  W.,  where  there  is  168  fathoms  of 
water;  the  S.W.  end,  with  190  fathoms,  is  in  Lat.  55*  50' N.,  Long.  16°  86'  W. 
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Bockal  bank  has  recently  (1862)  been  examined  by  Mr.  R.  Hosktn,  Master 
B.N.,  from  wbose  snrvey  the  following  particulars  are  taken  : — ' 

BooKAL  is  in  Lat.  57''  85'  58"  N.  by  meridian  altitude  of  sun ;  Long. 
18<>  42'  21"  W.,  mean  of  a.m.  and  p.m.  sights,  four  chronometers,  sea  horizon. 
The  rock  has  an  elevation  of  70  feet  above  the  sea,  is  about  250  feet  in  circum- 
ference at  its  base,  and  is  composed  of  a  coarse  granite. 

The  summit  of  the  rock,  sharp  pointed  and  whitened  by  birds,  can  only  be 
gained  from  its  N.E.  side,  and  landing  is  at  all  times  difficult,  for  it  is  steep  on 
all  sides.  On  the  N.E.  side,  however,  is  a  small  detached  rock  called  Haslewood 
rock,  uncovered  at  half  tide,  with  80  &thoms  of  water  between  it  and  Rockal, 
from  which  it  bears  N.E.  by  N.  1|  cables  distant. 

Helen  Beef,  bearing  S.  79°  £.  2  miles  from  Bockal,  has  about  6  feet  water 
over  it  at  low  water.  It  is  so  called  from  a  vessel  of  that  name  that  was  wrecked 
on  it,  and  is  very  dangerous.  The  situation  of  it  is  generally  shown  by  its  breakers, 
but  towards  high  water,  and  in  very  fine  weather,  it  only  breaks  at  long  intervals. 
From  being  small  and  steep-to,  there  is  then  nothing  to  indicate  the  approach  to 
it.  To  avoid  it  keep  Bockal  clear  of  a  W.  by  N.  bearing.  There  is  a  safe 
passage  between  it  and  the  rock. 

The  lowest  estimate  that  was  formed  of  the  range  of  the  tide  (judging  from  the 
appearance  of  the  rock)  was  6  feet ;  but  this  seems  large  for  a  tide  wave  in  mid  ocean. 

From  Bockal  we  steered  for  the  Irish  coast,  when,  nearly  midway  between  it 
and  the  Irish  bank,  we  obtained  one  sounding  of  1660  fathoms,  and  found  the 
current  here,  from  a  boat  moored  to  the  bottom,  S.E.  by  E.  i  E.,  1  knot. 

FJBBOB  zsxjiin>8 : — A  group  of  20  islands,  with  numerous  small  islets  and 
outlying  rocks,  between  Norway  and  Iceland,  and  W.N.W.  from  Shetland,  is 
known  as  the  Faeroe  islands.  They  are  too  far  north  and  too  ragged  to  be  very 
productive  ;  but  they  are  well  inhabited  for  their  size  and  situation.  They  are 
generally  lofty  and  the  coasts  are  very  precipitous.  Thorshavn  in  Stromoe  is  the 
principal  town.     The  following  positions  are  given  by  Lieut.  Bapeb,  B.N.  : — 

Monk  rock,  Lat.  61**  20'  N.,  Long.  6°  41'  W. ;— Suderoe  island,  south  point, 
Lat.  ei**  26'  N.,  Long.  6°  41'  W. ;— Great  Diamond,  Lat.  61°  48'  N.,  Long. 
6**  40'  W. ; — Myggenoes  island,  west  extreme,  Lat.  62°  6'  N.,  Long.  T  37' W. ; 
— Waderoe  island,  north  point,  Lat.  62°  24'  N.,  Long.  6°  81'  W. ;— Fagloe 
isknd,  east  point,  Lat.  62°  20'  N.,  Long.  6°  18'  W. ;— Nalsoe  island,  south 
point,  Lat.  61°  57' N.,  Long.  6°  89' W. ;— Nalsoe  island,  north  point,  Lat. 
62°  8'  N.,  Long.  6°  89'  W. ;— Thorshavn  hill,  north  of  fort,  Lat.  62°  1'  N., 
Long.  6°  45'  W. 

By  Sir  L.  M'Cliktook's  observations  in  1860  the  longitudes  of  the  Fmroe 
islands  should  be  about  2'  more  to  the  west. 

ZOBULHB,  on  the  verge  of  the  Arctic  circle,  has  always  been  celebrated  for 

its  numerous  volcanoes  and  boiling  springs.     It  consists  of  two  parallel  table- 

8b 
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lands  from  which  rise  lofty  snow-clad  motintams, — ^while  the  coast  is  torn  in  errery 
direction  hy  fiords  penetrating  into  the  interior  and  splitting  into  endless  branches ; 
in  these  fiords  the  sea  is  generally  still,  dark,  and  deep  hetween  steep  walls  of 
rock  from  800  to  1000  feet  high.  The  principal  town  is  BeikiaTig  on  the  west 
side  of  the  island.  Iceland  has  in  its  yicinity  numerons  small  ishinds,  ialeis,  and 
rocks.    ThiB  following  positions  are  taken  from  lieat.  Baper,  B.N. 

Portbnd  island,  Lat.  68°  28'  N.,  Long.  19°  8'  W. ;— Hyalshak  rock,  Lai. 
64°  86'  N.,  Long.  18°  24'  W. ;— East  extreme,  or  point  Gepirhnk,  Lat.  66*  5'  N., 
Long.  18°  80'  W. ;— Cape  Langanaes,  Lat  66°  28'  N.,  Long.  14°  81'  W.  ;— 
Gape  Bevsnig,  Lat.  66°  88'  N.,  Long.  16^  12'  W. ;— Siglenaes,  Lat.  66°  12'  N., 
Long.  18°  50'  W.;— Grimsey  island,  north  point,  Lat.  66°  84'  N.,  Long. 
18°  4'  W. ;— Mevenklint,  Lat.  6r  10'  N.,  Long.  18°  80'  W. ;— North  oape,  Lat. 
66°  28'  N.,  Long.  22°  26'  W. ;— West  point,  or  Staalbnrghnk,  Lat.  65*  SC  N., 
Long.  24°  82'  W. ;— Sneefeldsyokel,  Lat.  64°  48'  N.,  Long.  28°  46'  W. ;— Onta 
rook,  or  Grenadeer  Hnen,  Lat.  68°  40'  N.,  Long.  28°  10'  W. ;— Beikiavig,  Lat 
64°  8'  N.,  Long.  21°  56'  W. ;— Cape  Beikianes,  Lat.  68°  48' N.,  Long.  22*  42^  W. ; 
— Monnt  Hecla,  5864  feet,  Lat.  68°  58'  N.,  Long.  19°  41'  W. ;— Ostor  Yokel, 
6964  feet,  Lat  68°  86'  N.,  Long.  19°  89'  W. ;— Westmanna  island,  soath  poiat 
Lat.  68°  20'  N.,  Long.  20°  28'  W. 

By  Sir  L.  M'CLnrrooK*s  observations  in  1860,  the  longitades  of  leeland  sEioiiM 
be  abont  8'  more  to  the  west. 


THE  END. 
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Bagroo  river 560 

Baginbun  head 418 

Baguenaud 468 

Bahama  bank  (Inah  sea) .     .     .  897 

Bahama  banks • .  710 

Bai  Yah  rocks  ......  574 

Baizo,  Ihleo  de 810 
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Baizio  Grande  pomt    ....  859 

B^adeMalla 875 

Baker  island 658 

Bald,  cape 582 

Bald  head 708 

Balljcastle  bay 894 

Balljdonoghoe  point    ....  407 

BalUstraw  spit 411 

Balliggerry ,416 

Balljbnnnion 405 

Ballyloes 400 

Ballyyaghan  bay 402 

Baliyhack 411 

Baltimore 698 

Banama  islands 559 

Banc  des  Olives 470 

Banche  Verte 464 

Banche,  La 461 

Bangalong 549 

Bangor 898,  420 

Bangor's  Pillar 291 

Bang  island 650 

Bano  cove 472 

Bar  mark 484 

Barbas,  cape 519 

Barbarie  point 526 

Bardsey  island 416 

Barlovento  point 820 

Bamegat  inlet 667 

Bama 408 

Barnstaple  bay 424 

Bartlett,  Mr 828 

Barra  point 582 

Barraconda 497 

Barracoe 595 

Barre  a  TAnglais 466 

Barrels 484 

Barriga 628 

Barrow  river 411 

Barmcco  hill 491 

Barry  island 428 

Bas,  Be  de 441 

Basha  point 682 

Basnril  bank 474 

Bass  point 662 

Bassa,  (Little,  Middle,  Grand)  498 

Bassa  river,  Little       ....  571 

Bassam,  Grand,  &o 586 

Bassaboo  rocks 591 

Basse  Beuzec 455 

Basse  Boyal 455 

Basse  Pontchoa 456 

Basse  de  TAstrolabe    ....  456 
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Basse  Goudron       .     .     .     .     .  459 

Lovre 462 

Michaud 462 

Bassis  island 540 

Bata,  cove  of 628 

Bathnrst  point 582 

»       497 

Batoor 589 

Batteanx  creek 686 

Banld,  cape 686 

Baxio  Raza 848 

,,  point 848 

Baxo  islet 862 

Bayadere,  La 550 

„         shoals 521 

Bayond  harbour 476 

Beachy  head 440 
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Beal  point 405 

Beatson  ledge 648 

Beaufort  harbour 701 

Beaver,  port 548 

Bebo  river 592 

Bee  du  Eaz 454 

Beechy,  Capt 822 

Beecroft  point 609 

Bees  head,  8t 897 

Beeves 407 
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Belle  isle,  strait  of      ....  686 
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„  island  (French  coast)     .     .  460 

Bembridge  lightvessel      .     .     .  450 

Bernini  isles 711 

Bengal  rocks 559 

Benguela 498 

Benin 599 

„  river 610 

Benmore  head 896 

Benoit  river       ......  628 

Bensen  river      ......  572 

Bentee  point 554 

Bento  river  i 615 

Bereby »     •     •  498 

Bergen  neck 668 

Bermudas 880 


742 


INDEX, 


PAGE 

Bernafel  point 540 

Bertheaume  bay 460 

Berrin 688 

Berry  isles    .     • 711 

Betancoria 829 

BexhiU 444 

Beyab  river 692 

Beyh  river 686 

Biafieures 643 

Biafra,  Bight  of 616 

,,       618 

Bieos,  cape 476 

Biondas  point 888 

Bidston  light 418 

Bidnido  rock 476 

Bight  of  Benin 699 

Bijjols  islands 688 

B^onga  isles 644 

BiUofPorUand 442 

Bimbia  river 621 

Binabia   ...•••..  498 
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Biombo  point 640 

Bird  island  (cape  Yerdes)  .    887,  842 

Bird  island  (Gambier  river)  682,  688 

Bird  spit 688 

Birterbory  bay 402 

Biscay,  Bay  of 489 

Biscoitos  point 868 
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Bishops 416 
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Bissagos  islands 644 

Bissao  islands 689 

Black  bay 689 

Blackhead   . 402 

Black  rocks 466 
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Blackistone  island  •     .     •     .     .  691 
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Black  Book  sound 661 
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Blanche  rocks 446 
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Blaye 467 

Blind  creek 614 

Blockhoose  point    .....  482 

Blonde  rock 647 

Bloobara  point 676 
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Blookoos 606 

Blue  hills 661 

Bluick  rock 400 

Boa  Vista 847 

Boaviagem 488 

Bobowassi  island 587 

Bobya 620 

Bocayna  strait 880 

Bodkin  point 684 

Body  Island  light 697 

Boeiro  islets 476 

Bogue  inlet        703 

Bojador 618 

Bojador,  cape 819 

Bolola  point 689 

Bdola  river 641 

Bom  Successo 487 

Bonne  Anse 467 

Bonny  river 616 

Booby  island 716 

Boom-Kittam  river      ....  661 

Booniadoo  point 685 

Bootons,  The     ......  676 

Bootry  or  Bartenstein       .     •     .  690 

Boosum  Prah  river      ....  591 

Boqueirao,  Ponta  de     ....  808 

Bordeaux 465 

Borea  river 622 

Bomeira  reef 478 

Boston  harbour 656 

Boston  ledge     ......  658 

Boteler  rocks 625 

Botofhills 611 

Bottle  rock 846 

Bottomless  pit 686 

Bouc,  Le 456 

Boulogne 448 

Boulogne  middle 449 

Bonn  isle 540 

Bowline  rock 406 

Bracix  islands 844 

Braich-y-pwll  head      ....  421 

Braithwaite  cay      .....  885 

Branca,  Pico 812 

Branca  island    ......  841 

Branca,  Ponta 812 

Branca  point 862 

Brandenburg  bay 588 

Brandon  mountains     ....  404 

Brandywine  shoal 674 

Branoo  river 592 

Brannock  island     .     .     .    401,  402 

Braso  river 615 
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Braya,  Bibeira       800 

Braya 840 

Bray  bank 419 

Brazil,  monnt 865 

Brazen  head      ....    292,  294 

Brazen  hill 886 

Breaksea  lightyessel    ....  429 

Brecann  bridge 418 

Breda 598 

Bredos  point      ....    846,  848 

Brehat  islands 441 

Brest 458 

Bretanha  point 872 

Bretagne 441 

Breton  island 684 

Brewster  island 657 

Bridgewater 428 

Brigoird  spit 896 

Bristol  channel 424 

Broad  coye        658 

Broad  Sound  channels      •     .     .  661 

Bromham  rock 556 

Broomhill  point 412 

Brooni 584 

Brooklyn 668 

Broonee  riyer 574 

Brothers  (Great  and  Little)  .     .  628 

Brownstown  head 418 

Biyer  island 647 

Bnenayista  point    :     *     .     .     .  828 

Bngio      .....:..  808 

Bnlama  channel 548 

,,      isles 541 

Bull  bay 707 

Bull  point     ; 894 

Bnllen,  cape 626 

Bulwark  shoals 652 

Bant  head 444 

Bnrry  inlet 481 

Bnrwellbay 690 

Bosh  riyer 677 

Bnshan 590 

Bnshmans  towns 579 

Buttermilk  pomt    .     *     ...  411 

Gabadelo 478 

Cabalinorook 472 

Cabalo  rocks 472 

Gaballo  point 475 

Gabanes  bank    ...*..  474 

Gabeca  Negra 851 

GabedeUobay 484 

Gabesa  do  Norte    .....  851 
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Gabezos 492 

Gaboca,  Serra  do 855 

Gabo  Girao 800 

,,Garajao    ....    292,  294 

„  Ribeira  do 856 

Gaboco  mountain 845 

Gabras  islands 865 

„ 828 

Gabrestante  point 877 

Gabrita  island 629 

„       498 

Gacheo  riyer 588 

Gachopos,  N.  &  S 487 

Gadiz 489 

Gaemaryon  bay 416 

Galabar  riyer 566 

„         „  New 616 

„   Old 617 

„     Old 498 

Galdeira,  The  (Goryo)      ...  850 

„        The(Fayal)       ...  865 

„        Inferno 855 

„        point 857 

„        The  (Graciosa)  ...  862 

„        de  Santa  Barbara  .     .  868 

GalfofMan 897 

Galf  island 417 

Galheta 860 

„      (Madeira).     .     .    801,  802 

„      Ponta  da  (Porto  Santo)  814 

Galypso  island 548 

Gamarinhas,  peak  of  ...     .  870 

Gamaro  de  Lobos  .     .     .   289,  299 

Gamdenfort 408 

Gameleon,  cape 542 

Gameroon  mountains  ....  619 

„         riyer 621 

Gampanario 800 

Gampo,  Bio 622 

Gamwood  Trade 569 

Ganal  del  Trocadero    ....  490 

Ganarias,  or  Ganary  islands  .     .  817 

Ganaria,  Gran 827 

Ganary  islands.  General  Direc- 
tions  .     .     • 888 

Gandelaria 491 

„         point 870 

Ganges 478 

Ganical 298 

Gantarinhas 848 

Gantin,  cape      ....    494,  510 

Gantyre,  Mull  of 894 
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Cape  Anaga 

Blanco 510 

Bay 657 

Cantin 610 

Charles 675 

Coast  Castle 498 

Fear 708 

Garajao 805 

Henlopen 674 

Henry 678 

island 707 

Lookout 701 

Manuel 528 

May 673 

Mary  bank 673 

Mata 689 

Mount  river 498 

Naze 580 

Palmas 581 

Roman 707 

lUxo 582,  588 

St.  Anne 531 

Shoals 588 

Three  Points       ....  588 

Verde 527 

Verde  islands      .     .    884,  848 

Verga 681 

Capellhina  rooks 856 

Capitao  point 847 

Capucins,  Pointe  des  ....  459 

Carashe  island        640 

Carapacho  point 862 

Cardiff 428 

Carino  bay 472 

Carleton       649 

Carlingford  bay 897 

Carlingford  lough 421 

CarHslefort 408 

Carmelite  convent  (Fayal)     .     .  855 

Carneiros  island 867 

Camero,  cape 498 

Cameyros  cove 871 

Camouic  bank        445 

Camsore  point        416 

Carona,  Monte 880 

Carpenter  rock 566 

Carr  rocks 488 

Carriate 628 

Carrickvaan  rock    .     .     .    894,  897 

Carrig  island     ......  406 

Carrigaholt  road 404 

Carrigna  rocks 408 

Carrigaline  river 409 

Carrigeen 407 
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Carrituck  sound 696 

Cartagena  creek 692 

CasaBlanca 509 

Casa  point 351 

CasadeBeva 490 

Casamanza  river 5^ 

Cascaes 486 

Casco  bay 655 

Cashen  spit        405 

Cashen  river 405 

Cassi  point        585 

Casilhas  point 489 

Cassassey 547 

Cassee  reefs 592 

Castanheira  point 807 

Castellitos  point 860 

Castello  do  Pico 296 

Castello  point 875 

Castillo  Branca  point       .     •     .  856 

Castello,  Pico  do 810 

Castello  de  Santa  Cruz  (Fayal)  .  355 

Castle  harbour        382 

Castle  rocks 578 

Castle  Island  rocks      ....  660 

Castros,  Los 476 

Casquets 445 

Cat  cays 711 

Catch  harbour 642 

Catelazeite         489 

Catfish  rock 653 

Catharine  point 382 

Cavaco  gate 483 

Cavalho  island 645 

Cavally  river 682 

Cavally  point 581 

Cavemas  point 856 

Caxias 489 

Cayo  point 538 

Cedar  point  (Upper  and  Lower) .  692 

Cedro,  De 819 

Cedros  point 855 

Cestos 498 

Ceuta 495 

Centurion 662 

Cestos  or  Cestros 572 

Chadwell  settlement    ....  570 

Chain  rook         640 

Chama  bay        691 

Chao       806 

Chapel  rocks 488 

Chapman  shoal 857 

Charpentier  bank 468 

Charleston         708 

Charles  Folly 
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Ghassiron  lighthouse  ....  464 

Chateau  hay 688 

Chateanlin 458 

Ghanssee  de  Sein 456 

Chanssee  des  Pierres  Noires  .     .  455 

Chehnctohead        641 

Cheek  point 411 

Chenel  du  Four 465 

Chemoulin 460 

Cherhourg 446 

Chesterton 695 

Chester  har 418 

Chesil  heach 449 

Chester  river •  695 

Chesapeake  haj 677 

Cherrystone  inlet 679 

Chevrier 469 

Chevreau 458 

Chevre 458 

Chilegua,  Monte 829 

Chiminees 455 

Chincoteague  shoals    ....  676 

Chipiona 490 

Choptank  river 695 

Chowan  river 696 

Christchurch *  .  448 

Christianshorg 596 

Chuh-heads       882 

Church,  Lieut 824 

Church  hay        894 

Cies  islands 475 

Cima,  Ihleo  de 811 

Cintra 486 

Clara  point 624 

Clara  island  (Canaries)     .     .     .  882 

Clarence  cove 626 

Clarence  mountain       ....  625 

Clarence,  port 626 

Clay  islands 681 

Clear,  cape        446 

Clerigos        484 

Claire 405 

Cloch  point        896 

Clyde  river         ....    892,  894 

Coal  Rocks        417 

Cochinos  or  Pigs 491 

Cockrane  anchorage     .     .     .     .  715 

Cockhum  cove        626 

Cockhum 427 

Cod  ledge,  West 654 

Codling  bank 419 

Codling  hanks 416 

Cohasset  rocks 657 

Coleyrock 580 


PAGB 

Coley'srock 568 

Comfort  point <  671 

Commenda  point 592 

Commerce  tower 460 

Componee  river 546 

Comprida  point 856 

Complida  point 820 

Cone  island       624 

Coney  island 678 

Concord  point 694 

Confitalbay 827 

Confital  point 827 

Conflict  reef 546 

Congo 498 

Congregados  hill 480 

Congree  rock 464 

Coniquet  island 624 

Constable  rock        418 

Conselho,  Pico  do 812 

Contiendas,  Pico  de  las    .     .     .  865 

Contiendas  point 866 

Cook's  point 406 

Cook's  loaf 566 

Cooper  island 882 

Copeland  islands     .     .     .     .     .  898 

Copeland  light 896 

Coq 456 

Coral  island 549 

Corbeau,  Le 457 

Corbelha  island 540 

Cordouan  tower 465 

Cordeyro 810 

Cordova,  Mount 488 

Core  sound 701 

Corwin 652 

Coriscobay       628 

Cork        408 

Cormorandiere  rock,  La  .     .     .  460 

Cormantine  hill 594 

Comer  stake 665 

Cornfield  harbour 692 

Cornish  coast 424 

Comouailles  fort 460 

Corrales,  or  the  Coral  shoal  .     .  491 

Corrib  lake        401 

Corps  de  Grade 466 

Corteemo  island 555 

Corunna        478 

Corvo  island 849 

Costa  river         586 

Couronnee,  La 461 

Coubre,  Point  de  la     .     .     .     .  465 

Cove  point 692 

Cow  and  Calf  rocks      ....  408 
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Cranej  island 689 

Cranberry  point 646 

Crayen  shoal 672 

Crawford  island 650 

Crasirehill        480 

Credanhead 410 

Crinaan        407 

Croisic  point 462 

Crook 401 

Crooknacloggin  cliff     ....  898 

Crow  and  Tow  rocke    ....  482 

Croomwells  rock 415 

Cross  Jack  ledge 648 

Cmz  rock,  La         491 

Cmz,  Monte  da 299 

Cmz,  Monte  de 846 

Cruz,  Pico  de  la  (Palma)  .     .     .819 

Cmz,  Ponta  da  (Porto  Santo)  812,  818 

Cmz,  Ponta  da  (Madeira)       288,  299 

Cmz,  Santa  (Graciosa)     ...  862 

Cmz,  Santa  (Palma)   ....  820 

Cmz,  Santa  (Flores)   .     .    845,  846 

Cmz,  Santa  (Tenerife)      .     .     .  828 

Cuckold's  head 641 

Cnlkeeragh  point 400 

Cnlloh  river  (Great  and  Little)  .  672 

Cnlmore  point        400 

Cnlver  sand 426 

Cnmbrae,  Great  and  Little    .     .  895 

Cunny  berry 400 

Curral 288,  299 

Current  isles 711 

Cyprian  bay,  St 619 

Dabreeka  river 549 

Dacarbay 529 

Dagana         497 

Dahomey 599 

Dale  point  and  roads  ....  488 

Dalkey  island 419 

Dar-el-Beida 509 

Davar  island 895 

David,  St 880 

David  head,  St 882 

Davis  ledge       657 

Dead  islet 578 

Deas  point 895 

Debucko 546 

DeCedro 819 

Deception  cliff 518 

De  Cmz  or  Pilar 478 

Deeah  river 580 

Deer  rock 402 

Deep  water  shoals        ....  690 
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Deer  island        660 

Delaware  bay 679 

Delgada  point 882 

Dembia  river 549 

Demi  band         466 

DeMuchaco 819 

Desertas,  The    ....    287,  806 

Deven,  Pointe  de 464 

Devil  islands     .     .      554,  641,  695 

DeviFsback 667 

Devil's  hiU        666 

Devil's  tower 498 

Dewees  island 708 

DiaboHtos 674 

Diamante,  El,  or  Diamond  roek  491,627 

Diamond  shoal  (cape  Hatteraa)  .  698 

Dieppe 448 

Dinant,  Pointe  de        ....  458 

Divilerock         588 

Dixcove 498,  589 

Djoque  channel 588 

Dockyard  bank 484 

Doddinghead         684 

Dodo  river 618 

Dog's  nose 410 

Dog  point     » 582 

Dog^eads,  The 622 

Dollabarats  shoal 878 

Domeh  island 620 

Doonaha 405 

Dordogne  river 467 

Doubti^  islands,  rocks,  fte.,  fte.  717 
Douglas  channel  and  rocks    .     .715 

Dounhill 896 

Douro  river 480 

Douroe 445 

Dover 441 

Downies  bay 898 

Downs 489 

Draa  or  Draha  river    ....  497 

Dnigo  point 828 

Drewin  point      .     .     498,  666,  584 

Drewin  Ehbiensa 585 

Droorivw     .......  678 

Drootahrock 678 

Dram  island  and  point     .    690,  692 

Dmmroe  bank 411 

Dublin  ....     894,     896,  416 

Du  Four ;  lighthouse  ....  462 

Duck  reef 642 

Duke  town  .......  618 

Duksal  isknd 510 

Dumbarton  shore  .....  896 

Duncan  reef 642 

Dundalkbay 897 


INDEX. 


747 


PAGE 

Dnnford  point 518 

DnngenesB 442 

Dnnmore  harbour 410 

Dannose 442 

e       Dutch  eay 889 

Dutchman's  cap 627 

East  Blockhouse  point     .     .     .  488 

Eastbourne 444 

East  cottage 414 

„    hill 886 

,,    Hue  and  Cry      ....  652 

„    point 1     .  885 

„    Sand  head 836 

„    rock 888 

Easton 678 

Edina 572,  592 

Eddystone  lighthouse ....  442 

Eeragh  island 401—2 

Eggarah 498 

Egg  harbours 669 

„   islands 717 

»,   rock 658 

ElAraish 507 

ElFemo' 862 

Elizabeth,  cape 651 

Eleuthera  island 711 

Elizabeth  port 665 

„       river 678 

Elk  river 677 

ElminaChica 605 

Elmina 498 

Eloby  Isles 628 

El  Rio 881,  882 

ElWaHdiyeh 510 

Embene  island 624 

Enframa  point 584 

English  channel 489 

„      grounds 426 

English  road 886 

Entre  Douro  e  Minho      .     .     .  485 

Epper  river 594 

Ermida,  The  (Fayal)  ....  857 

Errick 498 

Escardos  river 612 

Escobar  rocks 681 

Escolarrock 847 

Escoublac 461 

Esereoos  river 578 

Egpalamaca  point 855 

Esperanza,  Pico  da     ...     .  860 

Espichel,  cape 487 

Espirito  Santo 876 
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Este,  PontadeT 851 

Estella  ishmds 476 

Esterras,  cape 628 

Ethel  rocks 417 

Etsin  river 594 

Enropa  point 498 

Eve,  Point  tie  r 460 

Exuma  island 711 


Fachopeak 810,  876 

Factory  island 550 

Faeroe  islands 787 

Fairlieroad 895 

„    sands 896 

FairHght .444 

Faja  da  Ovelha 802 

Fajem  Grande 848 

F%jemzinha 848 

Falaise  lighthouse 465 

Falcon  rock 815 

Falmouth 450 

Falskirt  rocks 418 

False  cape 697 

„    entrance 614 

„    spit 65P 

„    Hook  channel    ....  668 

Fanad  lighthouse 898 

Famara,  Monte 880 

Fanaes  point  and  bay       .     .     .  848 

„      islet 624 

Fanais  point 868 

Farland  point 898 

Farin 589 

Farion  point 880 

Farran  point 557 

Fawn,  (Great  and  Little)      .     .  661 

Fayal  pit 858 

„         856 

Fayetteville 706 

Fear  river,  cape 706 

Fedalah 509 

Federal  point 704 

Feiteira  point 876 

Feiteiras 856 

Fen  and  Manna  rocks      .     .     .  573 

Fellaney  river 584 

Fernando  Po 626 

„       San 490 

Femo,  El 862 

FeroUe  point 689 

Fereira,  Anna 810 

Feroowah  river 578 

i  Ferraria  point 870 
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Ferreira  point 863 

Ferro,  Ilhco  de 818 

Ferrol 471 

Fetishe 624 

Fettah  point 596 

Figneiral  point 876 

Filgueira,  North  and  South  478,  480 

Finisteire,  cape     .     .     .    440,  404 

FinnaYarra  point 408 

Finnis  rock 401 

Fish  bank 697 

Fire  Island  light 667 

Fish  town 498 

„        point 580 

Fisherman  island 685 

Flatholm  lighthouse    ....  425 

Fleeming  channel 716 

Flohow 606 

Flores 845 

Flower  ledge 689 

Fogo  peak 865 

„     point 864 

Fonte,*Ponta  da 818 

„     Ilheoda 818 

„         614 

Fouta-toro,  Plateau  of     .     .     .  582 

FootofWyre  lighthouse  .     .     .  897 

Footabar  island 550 

Foreecaireah  river 558 

Forcada  point 860 

Forcados  river 612 

Forcado  rook 475 

Ford  channel 414 

Foreland,  North  and  South     .     .  448 

Fora 291 

Formigas  rooks 878 

Formoso,  cape 615 

„         island -540 

Forte  islet 864 

„     point 855 

„     de  Risco  ......  877 

Fortune  bay 685 

Fourohu  cape 647 

Fouche  point 617 

Foudrarock 404 

Foul  sound 401 

Foyle,  lough     ....    898,  899 

Foynes  island 407 

fozp  do  Porto,  Ponta  de  .     .     .  868 

Frades  islets 866 

„      point      ....    864,  876 

„      Bontados 812 

„      Porto 812 

Francisco,  Pico 846 
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Frayle 490 
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JAMES  IMRAY   &   SON'S 

LIST  OF  NEW  CHARTS. 


ChMTt  Of  fh«  a VQIU8B  CBMjnnKL,  on  the  largest  scale  yet  pabliahed.  With  plans 
of  the  Downs,  Falmonth,  Portland,  Plymouth,  the  Needles  Channel,  Aldemey, 
DnngenesB,  Dartmouth,  Baloomhe,  &o.,  &e.  Compiled  from  the  most  recent 
British  and  French  surveys.  On  three  sheets.  Accompanied  with  a  Book  of 
Sailing  Direcdons 128.  Od. 


( 


Ohart  of  tlM  ZBI8B  or  0t.  aWOmmWE  and  BBIBTOXi  OBAinTBAB,  on  a  Tery 
large  scale,  extending  from  TrcTose  head  in  Cornwall  to  the  Firth  of  Clyde,  with 
pUuDS  of  Holyhead  bay,  Tuskar  rocks.  Limdy  island,  South  Coast  of  Man,  North 
rocks  near  Belfiist,  Milford  Haven,  Biver  Clyde,  Belfast  bay,  Douglas  bay,  and 
entrances  to  Loughs  Foyle,  Strangford,  and  Carlingford>;  and  illustrated  with 
with  numerous  views  of  the  coast,  lighthouses,  beacons,  &e.  On  three  sheets. 
Drawn  from  the  surveys  of  Captains  Beechey,  Denham,  Mudge,  Bobinson, 
Williams,  Frazer,  and  Sheringham,  ^.,  ^c,  accompanied  with  a  Book  of  Direc- 
tions     12s.  Od. 

cnuort  of  tho  WOBTB  AVSJkHTZOi  from  Greenland  to  the  Equator,  on  «  veiy  large 
scale ;  with  plans  of  the  harbour  of  Funchal,  Horta  and  Pirn  bays,  and  Fayal 
channel,  and  Bermuda  islands.  Dlustrated  with  some  views.  This  chart  contains 
much  valuable  information  on  the  winds  and  currents,  and  will  be  found  superior 
to  any  before  published        Ss.  Od. 

Short  Wotoo  on  tho  Horth  AtUmtle.  A  small  pamphlet  containing  Sailing  Direc- 
tions and  Bemarks  on  making  Passages  across  the  North  Atlantic,  price  Is.  6d. 
to  accompany  this  chart. 

COiavt  of  tho  HO&TB  ATZ.AVRO,  (duat  abowliis  tho  Onrrmafm).  The  same 
chart  as  above,  but  with  the  currents  distinctly  shown  in  colour,  and  with  an  additional 
sheet  of  plans,  consisting  of  Track,  Magnetic,  Tidal,  and  Wind  Charts.  Accom- 
panied by  the  pamphlet  "  Short  Notes  on  the  North  Atlantic."  . .         . .     12s.  Os. 

Chart  of  tho  SOUTH  ATX.AHTZO,  on  two  hwge  sheets,  ftom  the  Equator  to  66"  south 
latitude,  on  a  very  large  scale  ;  with  plans  of  the  islands  of  St.  Helena,  Ascension, 
Trinidad,  Martin  Vas,  Fernando  Noronha,  Boccas  reef,  &c.  Illustrated  with  some 
views.  Much  yalnablo  information  on  the  winds,  currents,  and  temperature  of  the 
water  is  embodied  in  this  chart,  and  no  expense  has  been  spared  in  producing  a 
good  publication  8s.  Od. 

Short  ITotoo  on  tho  South  AtUmtio. — A  small  pamplet  containing  Sailing  Directions 
and  remarks  on  making  passages  across  the  South  Atlantic,  price  Is.  to  accompany 
this  chart. 

Ghart  of  tho  SOUTB  ATKAHTZO  (Chart  showias  tho  Oiirr«ata- — The  same 
chart  as  above,  but  with  currents  distinctly  shown  in  colour,  and  with  an  additional 
sheet  of  plans,  consisting  of  Track,  Ma^etic,  Tidal,  and  Wind  charts.  Accom- 
panied by  the  pamphlet  "  Short  Notes  on  the  South  Atlantic  "    . .         . .  12s.  Od. 

.^P*^- w"^  ^'^  ^*^  *^*  <»**^  ^  **»«  No'*h  Atlantic,  shows  the  whole  narigation  to  the  Oape 
are  ^Shi    fi.       Cap©  Horn,  and  will  be  fonnd  very  servloeable,  as  the  directions  of  all  the  onxrenta 


Chart  of  tho  BBZTZSS  ZSI^AITOS  to  tho  COAST  OF  AnzCA,  showing  the 
navigation  from  Liverpool  and  Ireland  to  Mogador.  With  plans  of  San  Martin  de 
la  Arena,  Castro  Urdiales,  Setuval,  Santander,  Burling  isles,  Cape  Finisterre, 
Babat  and  Sal6,  Mazaghan,  Mogador,  Cadiz,  and  the  rivers  Gironde,  Tagus,  and 
Douro.    On  four  large  sheets.    With  a  Book  of  Sailing  Directions        . .     128.  Od. 


JAMES    IMRAY    &    SON'S 

LIST    OF   NEW   BOOKS. 


UOBTB,  TIDBB,  and  WLBLOMWfTlO  VAUATIOW  of  tlM  W0BU>.  Pabt  1.  oon- 
tains  a  tabular  list,  in  geographical  order,  of  the  lights  established  in  every  region  of 
the  Globe ;  giving  their  position,  oharacter,  range,  and  every  partionlar  important 
to  navigation. — Part  U.  contains  a  tabular  list,  in  alphabetical  order,  of  the  tidal 
honrs  at  fiill  and  change  at  all  places  on  the  Globe  where  those  hours  have  been 
determined.  This  part  is  accompanied  with  a  Chart. — ^Finallv,  a  general  account 
of  the  Ifagnetio  Variation,  with  its  annual  change,  is  appended,  as  nsefiil  where  no 
other  source  is  at  hand.  This  part  is  also  accompanied  with  a  Chart.  Introdne- 
tions  explanatory  of  each  part  are  given. — ^There  is  a  brief  sketch  of  lighthonBe 
illnmination,  and  the  general  methods  of  Buoyage.  The  progress  of  the  tide  wave 
as  it  successively  brings  high  water  to  all  parts  of  the  Globe  is  described,  followed 
by  some  general  remarks  on  the  tidal  cunents  of  particular  seas— especially  those 
of  the  English  and  St.  Gorge's  Channels ;  tables  for  and  instructions  as  to  the 
method  of  finding  the  time  of  high  water  on  any  day  of  the  month  at  any  particular 
time,  the  establishment  of  which  is  known,  are  given;  the  Mariner's  Conpass  of 
various  nations ;  Measures  of  Length  and  Depth  in  use  Ibr  sea  purposes  by  the 
chief  maritime  nations  of  Europe ;  and  lastiy,  a  table  of  the  different  Meridians — 
primary  and  secondary — ^useftd  in  determining  positions.  By  James  F.  Imray, 
F.B.G.S 68. 

ZmDIAir  OOBAH  BZBBCTTOST.  The  Seaman*8  Chiide  to  the  Navigation  of  the 
Indian  Ocean,  including  the  principal  Ports  on  the  South  and  Bast  Coasts  of  Africa,' 
the  Arabian  Sea,  the  Bay  of  Bengal,  the  North-west,  West,  and  South  Coasts  of 
Australia ;  together  with  special  Descriptions  of  and  Sailing  Directions  for  all  the 
Islands,  and  notes  on  making  Passages,  extensively  illustrated  with  Diagrams  of 
the  Winds,  Currents,  and  Track  Charts,  plans  of  Harbours,  Islands,  &e.,  &e. 
By  W.  H.  Bosser  and  James  F.  Imray,  F.B.G.S 18s. 

nroiAir  OOBABT  and  OBXHA  BBA  ]>ZB8<IT0BT.  The  same  work  as  the  fore- 
going, but  with  an  Addenda  containing  instructions  for  passing  through  the  vsrions 
Straits  met  with  when  traversing  the  Eastern  and  Western  Passages  in  the  East 
India  Archipelago.  With  numerous  plans  (about  forty  in  number)  of  Harbours. 
By  W.  H.  Bosser  and  James  F.  Imray,  F.B.G.S 21b. 

TBBaa  OCIIAIIB.  (Tba  AtUmUo,  Indian,  and  Paolfle ;  inelndinir  tha  dilna 
8aa).  A  General  Directory  for  the  navigation  of  the  Three  Oceans.  With 
numerous  charts  and  illustrations.  This  work  gives  a  concise  Epitome  of  the 
Winds,  Weather,  Storms,  Currents,  &c.y  together  with  General  Bemarks  on  making 
Passages,  at  all  Seasons,  and  a  complete  Synopsis  of  the  Ocean  Boutes.  By 
W.  H.  Bosser lOs.  6(L 

BAT  or  BBKOAXi  BZBBCTOBT.  Containing  Sailing  Directions  for  the  principal 
ports  in  the  Bay  of  Bengal,  and  particularly  describing  the  Andaman  and  Nicobar 
Islands.  To  which  are  added  a  description  of  the  Currents  prevailing  during  the 
South-west  and  North-east  Monsoons,  an  account  of  the  Monsoons,  some  remarks 
on  Passages  across  the  Bay,  and  a  Table  of  determined  Positions.  With  numerous 
plans  of  Harbours  and  charts  of  the  Currents.    By  James  F.  Imray,  F.B.G.S.    6s. 

AZTBnJTH  TABXiBB,  for  correcting  compass  courses  and  bearings ;  being  the  Sun*s 
true  bearings  corresponding  to  the  time  at  place  between  the  parallels  of  55^  N., 
aud  55"  S.  It  is  idso  applicable  to  all  celestial  objects,  the  declination  of  which 
does  not  exceed  23''.  By  F.  Labrose,  of  the  French  Imperial  Na^.  The  ex- 
planation of  the  Tables  is  in  English,  French,  German  and  Spanish       . .  lOs.  6d. 

MBBOAimul  aiABZma  BKAOASZHB. — Containing  Sailing  Direotiona^-Mctooro- 
logical  Observations  at  Sea— Board  of  Trade  Beports— Bowards  and  Testimonials 
to  Merchant  Officers,  &o.,  &c.— Nautical  Notes— Monthly  Notices  of  lights  and 
Buoys— Bocks  and  Shoals— New  Charts  and  Nautical  Publications,  Ac.  Pub- 
lished Monthly,  Price  6d.,  and  in  Yearly  Volumes  (bound  in  cloth).  [Vols.  I  to  XV 
maybe  had]  ••  ••         ••  7s.  6d. 
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